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MANUFACTURED AUTOMATICALLY 


“|... probably no one group of individuals has a greater responsibility 
toward making automatic continuous production possible than those di- 
rectly responsible for product design. It is no longer possible for the prod- 
uct designer to think solely, “Can this part be manufactured?” He must 
now consider, “Can this part be manufactured automatically, utilizing 
the best manufacturing processes, techniques, and equipment available?” 
There was a time when it was necessary for him to be familiar only with 
the functional requirements of the product and the styling that would be 
readily acceptable to the customer.. It is possible for the product designer 
to design a product in such a manner that the nature of the manufactur- 
ing process limits the product either to the manual or to the automated 
method of manufacture . . .”—R. Ruszczak, Heald Machine Co. 


FAVORABLE TO ECONOMIC GROWTH 


“ . . taking recent developments all together, it is reasonable to expect 
that high levels of production, employment and income will be broadly 
sustained during the coming year, and that underlying conditions will 
remain favorable to further economic growth . . .” Dwight D. Eisenhower, 
President of the United States. 


SILENCE IS NOT ALWAYS GOLDEN 


“. . . it’s easy to trace the line of thinking which leads to the conclusion 
that to be mute is to be safe. It’s also easy, although less so, to sym- 
pathize with those who profess to believe in muteness, since we have 
all been exposed to the same huddle of shivering and ill-formed myths 
about “Man, A Slave To The Machine and Other Obscenities”, or “Down 
With The Wheel, The Sled Builder Has To Live”. What isn’t easy to 
see in this doctrine of voicelessness, is anything other than a short term 
and apparently expedient solution to what its proponents consider to be 
a problem. Not talking about a time bomb doesn’t make it tick any less 
quickly. And unfortunately automation has been made to look like a 
time bomb to a lot of people, including some who should know better . . .” 
—Donald M. Swartz, secretary, Automation Industries Inc. See Pg. 28. 


NO THINKING WHATEVER 


“. . . within the last two years, much has been printed about giant calcu- 
lators and large scale accounting machines, but very little about the people 
who run them. References have been made to giant “brains”, when actual- 
ly such machines can do no thinking whatever. They are morons without 
even sense enough to stop unless they are told—and, if wrong information 
is fed into them, they will produce errors faster than they have ever been 
produced before . . .”"——jJames A. Dollard, manager, Customer Administra- 
tion Program, Department of Education, International Business Machines 
Corp. 


MECHANIZATION OF OFFICE PROCEDURES 


“. . . Savings in cost, due to automation on the production line, have 
been quite obvious as well as substantial, and in a competitive economy 
efficient management has had no choice but to go ahead and make the 
savings. Possible savings from mechanization of office procedures have 
been somewhat more obscure and have not given the same incentive to 
office management. However, digital computers—small, medium, or large 
—are in my opinion, the means whereby American business can become 
just as automatic in the office as it is on the production line . . .”— 
Robert E. Slater, vice president, John Hancock Mutual Life Insurance Co. 
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Compound Compression Creates 
Practical Heat Pump System 


HEAT pump system capable of 
heating a building using freezing 
or below freezing winter air proc- 
essed by the same refrigeration 
system used to coo! the building 
during the hot summer months has 
been developed by the York Corp. 
No supplementary heating system 
is necessary. The first application 
of the new system is presently 
functioning in a department store 
and another is being installed in 
a new office building. 

Although a number of leading 
companies including York have de- 
veloped various types of heat 
pumps in the past few decades, no 
one previously has been able to 
create a heat pump that could 
operate economically using outside 
air at temperatures much below 
freezing. With outdoor tempera- 
tures colder than this, expensive 
supplementary electric resistance 
heating had to be used to warm 
the building. This fact relegated 
practical use of the air source heat 
pump to the more temperate 


IN COMPOUND compression heot 
pump system, evaporative condensers 
serve normal use in summer; in winter, 
with specially designed refrigerating 
coils inside, the units are used to cool 
frigid air to even lower temperatures. 
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Today’s events and developments in the field of automation 


AUTOMATIC controls in the York Corp. 
system keep inside temperature at desired level. 


new compound compression heat pump 


Pictured is a control center for 


a commercial building installation which will be heated and cooled with same 


system without the use of any supplementary heating equipment. 
Minneapolis-Honeywell temperature controllers; 


ter is adjacent 


climates. 

The new development does away 
with the need for supplementary 
heating by making use of a long- 
known refrigeration technique 
compound .compression — which 
has been used for years to achieve 
economically the extremely low 
temperatures used in ice cream 
plants and the frozen food indus- 
try. Using only the electricity 
needed to run the compressors, 
which form an integral part of the 
basic refrigeration unit, the York 
heat pump can remove heat from 
zero degree outside air while cool- 
ing this air to still lower temper- 
atures as it passes over specially 
designed coils. The heat removed 
by the refrigerant from the out- 
side air, is elevated to a usable 
temperature level by the compres- 
sion cycle. This heat can be used 


Foreground shows 
General Electric motor control cen 


to produce hot water, which can 
be circulated throughout the build- 
ing in an indirect system, or the 
hot refrigerant can be used direct- 
ly in coils to provide forced warm 
air heating through either a cen- 
tral unit or multiple units. 
During warm weather, converse- 
ly, the expansion, or cooling effect 
as the refrigerant turns from 
liquid to gas, extracts heat from 
the water circulated through the 
refrigerant. The resulting chilled 
water is piped to the same coils 
and cools air blown through these 
coils. The heat pump system auto- 
matically heats or cools the rooms 
in a building, depending on the 
climatic conditions, and always 
provides the desired room tempera- 
ture. Thermostatically controlled 
valves guide the hot or cold water 
flow in and out of the system while 
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AUTOMATION 
NEWS 


the compressors automatically 
move from single-stage compression 
into compound compression when 
the temperature drops below a cer- 
tain point. 


Data Processing Equipment 
Hub of Naval Support Program 


THE NAVY has demonstrated how 
data processing equipment is used 
to provide the thousands of Naval 
aircraft based around the globe 
with parts and equipment they 
need, when and where they 
need them. An IBM 702 electronic 
data processing machine aboard 
the Navy’s Aviation Supply Office, 
Philadelphia, was a key part in the 
demonstration. The ASO operation 
is one of the largest inventory con- 
trol problems ever to be turned 
over to an electronic computer. 
The jet age has multiplied the 
problems of supply many times. A 
typical jet aircraft has over 33,000 
different parts, many of them 
peculiar to that type of plane. At 
the present time, the Navy has 
about 75 different basic aircraft 
models—jets and other types—and 
equips them with a variety of 
about 30 engines. This amounts 
to approximately 450,000 different 
items that the ASO in Philadelphia 


TESTER has been developed by Amer- 
ican Automatic Typewriter Co. which 
automatically presents individual ma- 
chines with series of problems to solve. 
The equipment simulates actual hand- 
key operations which an operator would 
perform. This is accomplished through 
pneumatic bellows that open and close 
according to coded perforations on a 
problem record roll. Series of problems 
takes 40 minutes, and the tester auto- 
matically adjusts its feeding of indi- 
vidual problems to a machine as it 
completes each preceding problem. 


must keep track of. 

These quantities alone are 
enough to produce a highly com- 
plex supply problem, but they tell 
only part of the story. The hun- 
dreds of thousands of parts are 
stocked at more than 60 separate 
shore-based locations, many of 
which directly supply aircraft car- 
riers and other ships at sea. And 
there are further complications. 
An aircraft, in ASO parlance, is a 
“gypsy.” It may be in any part 
of the world from week to week. 
Wherever it goes, however, parts 
must be quickly available. This 


NORMALIZING line including three small gas furnaces, instrumentation, and vari- 


able-speed conveyors is automatically controlled and 


charged. Designed by 


National Supply Co., the line is used for continuous normalizing of small sizes of 
oil well tubing. In charging, the tubing rolls by gravity to a stop where a pneumatic 
operated mechanism, initiated by preceding work entering the furnaces, picks up 


a length of tubing and rolls it onto the furnace inlet table. 
the furnace. Tubing at outlet is similarly discharged to a cooling table. 


Powered rollers feed 
Approxi- 


mately 1000 tons of tubing are normalized per month. 


would be no problem if huge tock, 
could be held at each base; ut jp 
the interest of economy eac! bag, 
should have only what it eds, 
and nothing more. This : ieans 
that a support program mi-t be 
planned so that critically n.edeq 
parts arrive at the proper bse jp 
correct quantity before the air. 
craft flies in. 

To solve this immense problem, 
for certain categories of material, 
in what is called the “Program 
Usage Replenishment System,’ the 
Navy has devised a widespread in. 
formation-gathering system which 
has at its hub the IBM 702 in 
Philadelphia. From each of the 
stocking points to be supplied 
comes an up-to-date report as to 
what is on hand. From the Chief 
of Naval Operations comes a sched- 
ule of where every Naval airplane 
will be for the next several months 
and expected number of hours of 
flight, overhaul schedules, etc. And 
from maintenance officers through- 
out the Navy come regular reports 
telling how often each part is 
actually used. 

The man in the field no longer 
has to guess or compute what he 
needs. He simply reports what he 
has on hand to Philadelphia. An 
answer comes back telling him 
what he will receive to meet his 
demands, where it will come from, 
and what he should ship to other 
locations so he can get rid of his 
overages and help others meet 
their demands. Previously, when 
this was handled on conventional 
punched card equipment at the 
ASO, it took an average of 90 days 
from the time the man in the field 
sent in his report until he got his 
answer. Now, the complete cycle 
averages only 43 days, a 50 per 
cent reduction. : 


The part of the processing job 
that requires most of the 43 days 
is the determination of what shall 
be shipped from where to where. 
At present, this is done by people 
because the ASO believes it re- 
quires a considerable amount of 
judgment. These people study the 
differences between supply and de- 
mand that exist at all points, and 
act on these differences by shift- 
ing stocks around or by buying 
more. For example, it might be 
feasible to use fuel controls being 
held at one base to fill a need else- 
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CO-ORDINATED data processing system employing high-speed computer principles 


has been engineered by Datamatic Corp. 


Unit is specifically designed for business 


uses which involve a great mass of data, the need for fast input, minimum com- 


putation and fast outputs. 


Input to magnetic tape is at rate of 900 punched cards 


per minute. One reel of tape can store over 37 million decimal digits of informa- 
tion. Output on cards is at rate of 100 per minute or typed reports can be pre- 


pared at rate of 900 lines per minute. 


Building block arrangement of equipment 


permits incorporating of as many as 100 tape units into an installation, any one 
of which can be referred to without disturbing the rest of the system. 


where, rather than hold them until 
future scheduled moves of aircraft 
take place. The demand in some 
cases can be supplied directly from 
the manufacturer more convenient- 
ly. Also, transportation costs and 
times must be weighed and con- 
sidered carefully. New mathema- 
tical techniques demonstrate that 
at least some of these processing 
steps might be handled success- 
fully on a computer, but it will 
be some time before definite steps 
in this direction are taken. 

As a result of the same data 
processing operation, other signif- 
icant reports are automatically 
produced. Four major examples 
are: (1) A procurement analysis 
which tells how many items (fuel 
controls, for instance) will be 
needed in the next several months. 
The number of months depends 
primarily upon the manufacturers’ 
lead time. For some items difficult 
to manufacture, the Navy must 
place its order as much as 36 
months in advance; (2) A report 
on retention and disposal quanti- 
ties. This tells the total number 
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of the item that wil! ever be need- 
ed. It leads to large economy 
purchases, or to disposal of ob- 
solete materials, both of which 
actions save the Navy money; (3) 
Catalogs giving parts lists and 
technica] and engineering informa- 
tion; and (4) Schedules sending 
worn material to repair shops and 
sending spare parts to the shops 
so they arrive concurrently with 
worn carcasses. 


Temperature Control In 
Transistor Manufacture 


SAPPHIRE rod pyrometer control 
system has been developed by Min- 
neapolis-Honeywell Regulator Co. 
in co-operation with Philco Corp.’s 
Research Laboratories. Purpose of 
the new electronic temperature 
control system is to improve pro- 
duction of silicon crystals used in 
the manufacture of transistors. 
Conventional control methods 
use thermocouples that react slow- 
ly and burn out quickly under the 
high temperature conditions nec- 


essary for growing silicon crystals. 
In the new control system, the 
sapphire rod (a single, pure crys- 
tal of aluminum oxide, %-inch in 
diameter and about 12 inches long) 
acts as a transmission line for in- 
frared rays. The rod is focused on 
the bottom of a crucible holding 
the molten silicon used in crystal 
manufacture. Radiant energy is 
transmitted back through the rod 
to a thermopile which relays the 
findings to the control system 
proper which adjusts the furnace 
temperature by regulating the 
power fed to the furnace. The fur- 
nace is either an induction or re- 
sistance type. 

The radiation system 
eliminates the measuring lag char- 
acteristics of thermocouple sys- 
tems and also provides an average 
measurement of the molten silicon 
temperature as contrasted to the 
measurement of a single point. The 
sapphire rod is expected to have an 
appreciably longer life than the 
thermocouple type sensing units. 


control 


APPOINTMENT of W. F. Lent as 
vice president in charge of manu- 
facturing and R. A. Millermaster 
as vice president in charge of de- 
velopment has been announced by 
Philip Ryan, president of Cutler- 
Hammer, Milwaukee electrical firm. 

Both Lent and Millermaster hold 
electrical engineering degrees from 


of 


W. F. Lent 


the University of Wisconsin. Lent 
began his career at Cutler-Hammer 
as an application engineer and in 
successive appointments was named 
manager at the firm’s molding de- 
partment and later production man- 
ager. In 1950, he became works 
manager and held that position 
until his appointment as vice presi- 
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Now...we’re way beyond weighing-electronically! 


The Fairbanks-Morse line of elec- 
tronic instrumentation performs 
many functions beyond the elemen- 
tary process of weighing. It will, for 
instance, register and record weights 
at a remote location. It will perform 
automatic sequence batching—say, 
from a punch card. It will translate 
weight messages into the language 
understood by automatic type- 
writers, automatic adding machines, 
tape punchers, other data processing 
machines. It will control a complete 
plant materials flow program. 
This instrumentation is now 


SCALES + PUMPS + DIESEL LOCOMOTIVES AND ENGINES - ELECTRICAL MACHINERY - 
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available with Fairbanks-Morse 
truck and track scales, axle-load 
scales, warehouse and portable 
scales, and many other types of 
weighing machines. 

The weight message is created in 
the electronic load cell. Fairbanks- 
Morse employs it in two ways. 
The Full Electronic system utilizes 
multiple load cells. In the Levetronic 


system, a single load cell is incorpo- 
rated in a conventional lever system. 
(Your present lever scale can prob- 
ably be converted to Levetronic.) 
New Fairbanks-Morse literature 
is available on all these electronic 
scales, batchers and instruments. 
Write today. Fairbanks, Morse & 
Co., Scale Division, Dept. A-7, 
600 S. Michigan Ave., Chicago 5, Ill. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


RAIL CARS - 
Circle 559 on Inquiry Card 


HOME WA"ER SERVICE EQUIPMENT - MOWERS - MAGNETOS 
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R. A. Millermaster 


dent in charge of manufacturing. 

Millermaster joined the company 
as test engineer in 1927. In 1933, he 
was named development supervisor, 
assistant manager of development 
in 1948, and in 1952, manager of 
development, the post he held at 
the time of his appointment as 
vice president in charge of devel- 
opment. 


Synthetic Fiber Use 
Expands To Bearing Field 


DESIGN of bearings not requiring 
lubrication is possible with use of 
Teflon fiber woven into fabric. In 
one example, the use of the fabric 
to face metal suspension joints, in 
addition to functioning without 
customary lubrication, reduces the 
amount of friction by more than 
50 per cent in comparison with 
standard lubricated suspension 
joints used in automobiles. 

Developer of this use for Teflon 
fiber is the American Metal Prod- 
uets Co. of Detroit, manufacturer 
of automobile and aircraft parts, 
materials handling equipment, and 
plumbing fixtures. Du Pont, orig- 
inator of Teflon, co-operated in de- 
veloping this use for the synthetic 
fiber. 

Use of Teflon tetrafluoroethylene 
fiber in a ball-and-socket suspen- 
sion joint is achieved by double 
weaving it with a backing of nylon 
or cotton. This fabric is then lam- 
inated with cotton-reinforced phe- 
nolic resin and formed into a cup 
which lines the socket. Metal parts 
are coated with a special grease to 
prevent corrosion. The joint is as- 
sembled and the preformed bearing 
is molded in place, assuring a per- 
fect spherical contact between the 
ball stud and the bearing. The joint 
is then sealed. Preliminary testing 
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indicates that these bearings will 
last the lifetime of the automobile 
without lubrication or other main- 
tenance. Studies also indicate that 
there will be no increase in original 
cost over a standard joint. 

Many other frictional applica- 
tions of Teflon fiber which may 
eliminate the need for conventional 
lubrication are under development. 
These include: (1) Spherical parts 
such as rod ends and ball-socket 
joints for special controls and self- 
aligning bearings; (2) cylindrical 
parts such as seals, bushings, pis- 
tons, and sleeve bearings for all 
types of machinery, marine pro- 
peller shaft bearings, and steel 
roller mill bearings; and (3) flat 
or sliding parts, such as leaf-spring 
end pads and slider beds for ad- 
justable seats and conveyor belts. 


Punched Plastic Cards 


MANUFACTURER of plastic spe- 
cialities for both technical and 
commercial use, the  Sillcocks- 
Miller Co., has announced its en- 
trance into the field of electronic 
timing systems with the manufac- 
ture of printed and punched plastic 
ecards for use in programming 
operations. 

Plastic cards can be made in any 
length to meet specific applica- 
tions. For instance, in one de- 
sign a card has 700 rows of holes 
with each row containing 85 pos- 


sible punch points. This specific 
design allows programming of 700 
individual test setups with 85 test 
points in each setup. Or with a 
single time-based programmer, 
each of ten external circuits can 
be selectively energized for any 
period of time from one second to 
30 hours. 


AIEE Creates New Division 


BECAUSE of the increased impor- 
tance of instrumentation, a sixth 
major technical division of the 
American Institute of Electrical 
Engineers, to be known as the In- 
strumentation Division, has been 
approved by the Board of Direc- 
tors, N. S. Hibshman, Institute sec- 
retary, has announced. 

The new division, of which C. F. 
Savage, Jr., General Electric Co., 
New York, has been named chair- 
man, will begin operations as a di- 
vision August 1. At present it is 
part of the Science & Electronics 
Division, and is known as the Com- 
mittee on Instruments & Measure- 
ments. 

Present subcommittees on indi- 
eating and integrating  instru- 
ments, recording and controlling 
instruments, electronic and high 
frequency instruments, special in- 
struments and auxiliary apparatus, 
telemetering, nucleonic and radia- 
tion instruments and navigation 
instruments, will become commit- 


AUTOMATIC machine which balances flywheels ot rate of 125 pieces per hour 
has been designed by Micro-Poise Engineering & Sales Co., Detroit, Mich. The 
machine locates, measures, and corrects unbelance without on operator's attention 
Fundamental design of the machine permits its use in various similar situations where 
the removal of material for belonce may be limited to certain locations on the 


workpiece. 





Hold and position 


work...With aif Here, 
Schrader Air Products are 
used to hold burner grills 
and bend them into shape 
with a ton of force. Before 
air was adapted to the 
job, only 150 pieces were 
produced per hour. Now, 
with air, 620 pieces are 
produced in the same time. 


0 


Move work...with air 


In this particular adapta- 
tion, plated parts are au- 
tomatically washed three 
times. Air products lift the 
baskets, immerse them, 
lift again, and transfer 
them to the next bath. 
Operator simply presses 
button to start the se- 
quence of interlocked cyl- 
inders and controls, all 
developed by Schrader. 
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Synchronize motions — 
automatically... with air 


Only 40 seconds are needed to 

assemble the bushings and pins into 

the trigger mechanism of this air rifle. 

No vise is needed to hold the stock. 

No hammer to inject parts. Air does it all, 
by means of a Schrader 3320H type 
4-way Valve. 


No matter what you produce in volume, you can 
benefit from automation. And air can help you 
automate ... economically, safely, simply. 

Few plants exist which do not already benefit 
from the speed and economy of air for all types of 
simple operations—from inspecting and assembling 
to testing and packaging. But just imagine how this 
speed and economy multiplies its benefits when air 
is applied to the more complex operations required 
by automation! 

It will pay you to call on Schrader as the one 


Scturacer 


ESTABLISHED IN 1844 


source for all your air control needs. Behind these 
Schradér industrial products is over a century of 
leadership and experience in the effective use of 
air in industry. Schrader engineers are ready to 
help you utilize the latest and best Schrader air 
equipment for your automation and control 
programs. 

Outline your problem to us... we'll be glad to 
help you. Or, send for the latest informative book- 
lets which show Schrader Air Products that will 
help you. 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
470 Vanderbilt Avenue, Brooklyn 38, N. Y. 


FIRST NAME IN THE USE OF AIR 
FOR INDUSTRIAL PRODUCTION AND CONTROL 
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tees under the new setup. Other 
technical divisions of the Institute 
are those on Communications, 
General Applications, Industry, 
and Power. 


Opinions on Automation 
Outlined In Special Survey 


By R. E. SULLIVAN 
Chairmon, Dept. of Commerce 
University of Wisconsin 


WHAT does “automation’’ mean 
to the worker, employer and edu- 
cator? No other single subject has 
received any more attention in the 
past two years than automation— 
yet with all the writing and speak- 
ing that has been done, it is still 
a controversial subject. Like so 
many other subjects of interest 
and importance, this one has been 
thoroughly discussed via the me- 
dium of “talking to ourselves.” 
And consequently, some of the 
most critical issues involved could 
be missed. 

Eighteen months ago the writer, 
with the help of three graduate 
students, set out to sample some 
opinions of people in the broad 
area of automation, its meanings 
and implications. We didn’t enter 
into this survey without a bias; as 
a matter of fact, we assumed that 
there was a sharp division of opin- 
ion between the groups to be 
studied, and we structured our 
questions to crystallize this divi- 
sion if it did exist. 

Four easily identified groups 
were questioned: Members of man- 
agement, organized labor, non- 
organized labor, and high school 
and university faculty members; 
approximately 4000 answers were 
received which were distributed as 
follows: Management, 1100; organ- 
ized labor 1400; nonorganized la- 
bor, 700; and educators, 800. 

Twenty questions were asked of 
each participant. Eight of the 
questions and the responses that 
were received are shown in the 
accompanying table. In the table, 
the responses for the four groups 
(M-management, OL-organized la- 
bor, NOL-nonorganized labor, E- 
educator) are shown as _ percent- 
ages of the total of the given group 


16 


AUTOMATION MEANS .... 


M OL NOI E 
Which of the following phrases best describes automation” 
a. Scientific approach to increasing production ..... 4s 18 31 
b. A method of using machines to reduce the need for ‘workers 0 42 17 
ec. Utilization of machines to reduce cost ........ 6... -66558- 52 40 52 


What phrase from the list below do you most readily associate with your underst 
ing of automation? 
a. Higher standard of living aedacePeudece ee hee ‘ 72 41 58 
b. Lower costs ....... ‘i> pgitins +ekemeen 6s vere : 10 4 8 
ce. Danger of unemployment ........... Se eS eer 1 37 14 
d. Higher production i She ae Gietata 5 : 10 10 12 


e. Less skilled work (dente th cedcen nes ee 7 8 10 


What in your opinion is the best way for the employee to be protected 
automation? 
. Beater WOU WOE ok 8 be dees cece en sc cence 27 31 37 
b. Guaranteed employment ......... 6. see e cece cece ne ew eneee 28 32 31 
c. Beverance pay ... Sathd ike adeuke ane hate® hes 1 10 2 
d. Company planned program of “machine replacement’’. .. 36 3 17 
e. Stronger union representation ..... 1... cece ee ence we eeees Ss 23 13 


If you are a member of a union, do you feel that this membership takes on gre 
importance in view of the es of the automatic factory? 
i wee eetbnsa eeu 64 be Sed Oh be bes Ge abcd vce c 91 


If you are not a member of a union, do you feel that a union organization would be 
helpful to protect you in the future? 
Bo aie anh cb et S's eee wt ONE DE Den Ge eo oe. -vaad 69 
31 


Accelerated depreciation (rapid write-off of capital expenditures) allows companies | 
charge the cost of new machines as expenses in a shorter period of time than norm 
This in turn makes possible more rapid machine replacement. From the viewpoint 
the employee, do you think this is a good practice? 
ee eh eae es ee he Rb bos, 0G Oba WEED SO a4 40 cone cee 87 31 56 4 
ie Es an beds WOR bee o* TA Cee 13 69 44 4 


The following statement is a direct quote from a nationally known leader: ‘‘I do not 
know of a single, solitary instance where a great technological gain has taken place 
in the United States of America that it has actually thrown people out of work. | 
do not know of it, I am not aware of it, because the industrial revolution that has 
taken place in the United States in the past 25 years has brought into the employment 
field an additional twenty million people.’’ In your judgment was this man a leader 
of industry or labor? 

ne celeste es Chih aan ONES Re © 0 00 acnece pens be 92 38 91 87 

DD» Cae eas eee ie Sb ud ws me Meee noes 04000 00 we 12 4 13 


Do you believe that increasing mechanization of office activities will cause greater 


interest in unionization among office k Sao 


a. Yes 
b. No 


which favored the indicated an- 
swer. Note the answer to question 
7. The quotation is actually by 
Philip Murray as _ reported by 
B. J. Fairless. 

The divisions of opinion and dif- 
ferences in understanding are 
quite obvious—and in the writer’s 
judgment even more significant. 
The four groups represent very im- 
portant segments of our society. 
Each has a different function in 
this era of technology. Manage- 
ment must decide how and when 
to use the potential benefits of 
automation; organized labor must 
decide what it means to its func- 
tion and how to deal with it; non- 
organized labor must decide what 
automation’s implication is to it— 
and whether union representation 
is desirable; and finally, automa- 
tion offers a real challenge to the 
educator—not only in terms of pre- 
paring young people to achieve 
successful adjustment in this day 
of technological progress, but to 
train people in the new knowledge 
and skil’s required by the advent 
of automation. 


67 94 81 Bt 
33 6 19 16 


If this is a fair judgment of the 
roles of these groups, then it seems 
logical to assume that their actions 
should in general be based upon 
a sound and similar basis of what 
automation is and what implica- 
tions it has for the individual, the 
union, the company and the econ- 
omy. The table gives some idea 
as to the areas of agreement and 
disagreement. 

There are some leaders in our 
country who resent the suggestion 
that there is anything but good 
to come of automation—they ‘heat- 
edly bring forth statistics to prove 
that technological progress has 
created more jobs than it has ever 
destroyed—and this we grant is 
true, but this apparently means 
little to the individual who loses 
his job or feels that his security 
is endangered. The fellow in Madi- 
son, Wis. who sees his job threat- 
ened or taken over by a new mech- 
anical device, is little comforted 
by the manager, the economist, or 
the educator who glibly points out 
that while this is happening, over 
five new jobs are being created at 
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paducah, Ky. Neither is he im- 
pressed by the approach of how 
grand this will be for the youth 
of tomorrow. 

There are also those who would 
have you believe that automation 
js nothing new—just more of the 
same scientific progress at a more 
rapid rate. They may be right as 
far as they go—but there is some- 
thing which is new and which must 
be considered. This is the force 
and effectiveness of organized la- 
por in imposing its views upon in- 
dustry and our total economy. Pre- 
viously, there was no voice of the 
worker—except his own, but today 
we are well aware of the impact a 
small minority can have upon the 
desires and rights of the majority 
—especially, if it has money and 
organization. 

To further emphasize the im- 
portance of the difference in under- 
standing which the survey shows, 
you have to look only at the effects 
(real or imagined) automation 
may have upon the policies and 
plans of organized labor. For in- 
stance, if automation, as this writ- 
er believes, will decrease the eco- 
nomic effectiveness of strikes, then 
it is not too difficult to predict an 
all-out effort at the organization 
of groups historically in sympathy 
with management. Parenthetically, 
it must be granted that this sym- 
pathy has in many instances been 
more historical than real. 

The need is obvious and current. 
Who will take the leadership in ex- 
ploring, explaining, and develop- 
ing a knowledge of the impact of 
automation upon the American 
economy and its people. Idealistic- 
ally, the groups mentioned earlier 
should do it jointly—but practic- 
ally speaking, it’s another job for 
the management of business and 
industry. 


New Apprenticeship Programs 
To Meet Industries Needs 


ONE of the first attempts by 
American industry to cope with 
the shortage of electronic engi- 
neers by training skilled craftsmen 
to take over some of their tasks | 
has recently been described in the 
Industrial Bulletin, monthly ma- 
gazine of the New York State 
Labor Dept., in an article dealing 
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NEW Heavy Duty CONVEYOR 


SYSTEM HANDLES 16 TON TRUCKS 


Engineered 
and 
Installed 
by 


PLANET 





32,000 pound gross weight vehicles are moved with ease on the 
assembly line conveyor recently designed and installed by Planet in a large 
new truck and bus plant. The complete Planet system includes sub-assembly 
lines which feed the main assembly line. This is in two units with a knife- 
edge type conveyor feeding onto a flat top assembly type conveyor (illus- 
trated above.) 


If you have a production problem involving the movement of parts or 
materials, Planet know-how and experience can help you. Write or phone 
today — there is no obligation. 


IT PAYS TO PLAN WITH PLANET 
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with the creation of a new ap- 
prenticeable trade called electronic 
laboratory technician. 

The Edward Laboratories Co. of 
Wappinger Falls, N. Y., which reg- 
istered the program, designs and 
manufactures electronic equipment 
used to test machine tool functions 
on automatic machines. It also 
builds electronic models designed 
to actuate tools in machines that 
are completely and semiautomatic. 
Many electronic engineers are pres- 
ently used in tasks which do not 
require their full professional abil- 
ities. In order to supplement the 
electronic engineer, the proposed 
electronic laboratory technician 
will have to complete a four-year 
training program. It includes elec- 
trical shop work, basic electronics, 
circuit analysis and electro-elec- 


tronic mechanical design. 

Thomas L. Holling, chairman of 
the State Apprenticeship Council, 
for which the State Labor Dept. 
carries out the apprenticeship pro- 
gram, urged other industrialists 
faced with similar production and 
employment problems to investi- 
gate the possibility of taking the 
same action. 

The Industrial Bulletin article 
also disclosed the creation of an- 
other new apprenticeship program 
for machine tool mechanic in the 
field of automation. The new trade, 
closely akin to the millwright oc- 
cupation, will deal almost entirely 
with automatic machines capable 
of turning out a complete produc- 
tion job without human help ex- 
cept in the setup stage. It was 
registered by the Seneca Falls Ma- 
chine Co. of Seneca Falls, N. Y., 
which provides machinery to in- 
dustries converting to partial or 
complete automation. 


SELF-FEEDING container for its wire 
products is being offered to wire 
formers by Scovill Mfg. Co. Copper 
base alloy wire made by the company 
feeds directly into a cylindrical con. 
tainer from the wire drawing machine 
at the mill. At the customer's wire 
forming machine, the wire can be 
made to feed continuously and smooth- 
ly directly from the same shipping con- 
tainer. Up to 500 Ib of wire in a 
single strand is packaged in any one 
container. The standard packaging 
simplifies materials handling and pro- 
vides users with a uniform, stackable 
container. 


MEETINGS AND EVENTS — ————————— ee 


duly 9-20— 

Purdue University. Short course 
in linear automatic control system 
synthesis to be held Lafayette, Ind. 
Additional information may be ob- 
tained from Div. of Adult Educa- 
tion, Engineering Administration 
Bldg., Purdue University, Lafay- 
ette, Ind. 


Aug. 21-24— 

Western Electronic Show and 
Conference. Cosponsored by West 
Coast Electronic 
Association and Institute of Radio 
Engineers. To be held Los Angeles, 
Calif. Additional information may 
be obtained from Wescon, 344 N. 
La Brea Ave., Los Angeles 36, 
Calif. 


Sept. 11-12— 

Radio - Electronics - Television 
Manufacturers Association. Second 
conference on reliable electrical 
connections to be held Irvine Audi- 
torium, University of Pennsylvania, 
Philadelphia. Additional informa- 
tion may be obtained from J. A. 
Caffiaux, 650 Salmon Tower, 11 
W. 42nd St., New York 36, N. Y. 


Sept. 11-14— 
Packaging Machinery & Mate- 
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Manufacturers- 


rials Exposition. Sponsored by 
Packaging Machinery Manufactur- 
ers Institute to be held Public Au- 
aitorium, Cleveland. Additional in- 
formation may be obtained from 
the exposition headquarters, Suite 
759, One Gateway Center, Pitts- 
burgh 22, Pa. 


Sept. 17-21— 

Instrument Society of America. 
Eleventh Annual Instrument-Au- 
tomation Conference and Exhibit 
to be held Coliseum, New York 
City. Additional information may 
be obtained from exhibition head- 
quarters, 250 W. 57th St., New 
York, N.Y. 


Sept. 24-238— 

Trade Fair of the Atomic Indus- 
try. Sponsored by the Atomic In- 
dustrial Forum Inc. to be held 
Navy Pier, Chicago. Additional in- 
formation may be obtained from 
the sponsor, 260 Madison Ave., 
New York 16, N. Y. 


Oct. 1-3— 

Twelfth Annual National Elec- 
tronics Conference and Exhibition. 
To be held Hotel Sherman, Chi- 
cago. Additional information may 
be obtained from G. J. Argall, De- 
Vry Technical Institute, 4141 Bel- 
mont Ave., Chicago 41, IIl. 

Oct. 3-5— 

Standards Engineers Society. 
Fifth annual meeting to be held 
Hotel Willard, Washington, D. C. 
Additional information may be ob- 
tained from the society, P. O. Box 
281, Camden, N. J. 


Oct. 9-10— 

Illinois Institute of Technology. 
Conference on computer applica- 
tions. To be held Chicago, Ill. Ad- 
ditional information may be ob- 
tained from J. J. Kowal, Armour 
Research Foundation, 10 W. 35th 
St., Chicago 16, Ill. 
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Moderators for the Second Production Machine Tool Hydraulic Forum held in 


Detroit were (left) R. L. Dustman, productive equipment manager, Chevrolet 
Div. GMC; and (right) Hans Ernst, director of research, Cincinnati Milling 


Machine Co. 


Hydraulic Town Meeting 


HYDRAULIC SYSTEMS offer one 
method of supplying controlled 
power for the motions required 
on production equipment. A bill 
of material for a particular 150- 
foot long transfer machine for au- 
tomotive parts, for instance, is 
known to include 20 hydraulic 
power units, 73 hydraulic cylinders, 
184 hydraulic valves, and 7000 feet 
of hydraulic tubing. 

Though they are oldtimers in 
the hydraulics business, the people 
at Vickers, Inc. have this thought: 
“While oil hydraulics is of vital 
importance to the mass-production 
industries, the art is still so young 
that there is a lack of common un- 
derstanding of many important de- 
tails of its application. This occurs 
among users and builders of hy- 
draulically operated machinery as 
well as among manufacturers of 
accessories and fluids for these 
machines.” Based on that thought 
they sponsored their Second Pro- 
duction Machine Tool Hydraulic 
Forum. 

Many a good nugget of knowl- 
edge has been uncovered in an old 
fashioned bull session; so a meet- 
ing that would promote discussions 
was calculated to yield ideas for 
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improvement of hydraulic prod- 
ucts, system designs, and main- 
tenance methods. Participants in- 
cluded 68 men from the auto in- 
dustry, primarily representing 
plant engineering and master 
mechanics departments; 6 men 
from other high-volume produc- 
tion industries; 71 engineering 
personnel concerned with hydrau- 
lic systems from original equip- 
ment machine tool buildérs; 18 
technical personnel of hydraulic 
accessory manufacturers; and 30 
key Vickers personnel from engi- 
neering and product service de- 
partments. 


Hydraulic Problems 


In his keynote address to the 
conference, Sheffield’s president 
Louis Polk, currently president of 
the National Machine Tool Build- 
ers Association, remarked how hy- 
draulic controls have helped pro- 
vide modern machine tools with 
built-in operating skills, and hav- 
ing infinitely variable speeds and 
feeds (in certain ranges) that 
change automatically at prede- 
termined points in the machining 
or measuring cycles. Such ma- 


By JAMES C. KEEBLER 


Associate Editor 


chines load, clamp, unclamp and 
unload themselves, inspect their 
products and make adjustments. 

In speaking of machine tool im- 
provements the keynoter went on 
to comment: “And so, too, the ma- 
chine tool’s hydraulic components 
continue to be greatly improved, 
although you have not permitted 
this to develop complacency. In 
fact, I believe you will be inter- 
ested in the areas for improvement 
as relayed to me by a number of 
your and my friends active in hy- 
draulic engineering in the machine 
tool industry. They confirm the 
forthright purpose of this Forum 
to inform and progress together. 

“I suppose heat elimination will 
always be a problem in machine 
tools. Heat in the hydraulic lines, 
pumps and valves is particularly 
critical on precision machine tools 
because, like heat from any other 
source, it can impair accuracy. Too, 
a heated piston naturally tends to 
change the rate of feed . . . and 
uniform feed is becoming more and 
more essential in machine tools, 
especially for automatic operations 
where certain co-ordinating and 
dovetailing movements must be 
perfectly timed with each other 

. It would be helpful for ma- 
chine tool engineers to be able to 
use designs that permit feeding 
through orifices in either direc- 
tion. They also would welcome 
improved control of viscosity. And 
if there were standardized valve 
mountings, as there are electric 
switch mountings, the resulting 
interchangeability would please 
both the machine tool manufac- 
turer and his valued customers.” 

Working to an agenda that 
had been prepared from sugges- 
tions submitted in advance by the 
participants, the moderators read 
each point in turn and called 
forth the prepared comments be- 
fore the general open discussion 
of that point. 

Lack of common understanding 
of the application of hydraulic 
systems to production machines 
was cited at this Forum as the 
number one holdback of more 
widespread use. Runner-up on the 
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reason list is the problem of leaks. 
Fitting designs discussed included: 
Flareless tube fittings, flanged 
plate mountings, mismatched taper 
pipe threads, Tru-Seal nuts with 
integral Teflon seal for tapered 
pipe threads, and a newly pro- 
posed SAE standard fitting with 
straight threads sealed by an O- 
ring under the hex of the fitting 
(similar to the AN standard used 
in aircraft). 

Consensus of opinion seems to be 
that parts, made to the specifica- 
tions of any of these designs, that 
are properly assembled by com- 
petently trained personnel will re- 
sult in leakproof joints. The big 
standardization problem is_ to 
choose the design combinations 
least likely to leak when put to- 
gether carelessly by those not ex- 
perienced with hydraulic problems. 

Hydraulic systems on machine 
tools must not only be assembled 
properly on the builder’s floor, but 
must be designed with an eye to- 
ward maintenance. Shock condi- 
tions in tubing runs create a need 
for adequate hydraulic tubing 
hangers and supports. No rule 
was laid down for all cases, but 
the need for design consideration 
of vibrations that cause leaking 
points to a market for commercial 
supports. 

To eliminate sticking valve com- 
ponents that might require the 
baseball bat treatment to cause op- 


This Natco Holeway processing type machine for boring and drilling throttle 
bodies is an example of a hydraulically powered machine tool for auto parts. 
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eration, Vickers’ Industrial Hy- 
draulics Div. chief engineer, Jim 
Robinson recommended keeping 
the systems clean. Filtering cir- 
cuits were discussed, including a 
list of advantages for the automa- 
tic features of a by-pass filtering 
system. 


User Preferences 


To facilitate maintenance, users 
prefer tubing runs to be on the 
outside of the machine rather than 
concealed in the base. This rep- 
resents a compromise for the ma- 
chinery salesman who feels that 
on buying day the customer is 
more likely to prefer a sleeker 
looking job that he will curse on 
maintenance day. 

Preference was also expressed 
for the use of a separate power 
unit for each head of a transfer 
machine, rather than operating 
several heads from one pump. Ar- 
rangements that involve a single 
tank, serving multiple pump and 
valve units, as opposed to systems 
of decentralized tanks and pumps 
were called OK if valves are 
marked with the identity of the 
heads that they control. Auxiliary 
clamping cylinders operating from 
a single pump manifold system are 
considered satisfactory. 

Electrical interlock of compli- 
cated machine tool circuits using 
solenoids, relays limit switches and 


the like is presently more 
than hydraulic interlock. 
advantage of hydraulic ir 
listed was that in the e 
trouble only hydraulic ser j 
required, not both hydrau 
electric. A system for hydra 
synchronizing separate cy 
on a multiple drilling setu 
discussed. 


Standardize 


W. A. Hertel of Weatherhead 
gave data on the SAE. straight 
thread fitting standard. J. F 
Merkle of Ford told of his com. 
pany’s standard for hydraulic 
cylinders which includes mounting 
dimensions, envelope sizes, port 
threads, sealing devices, and shaft 
flats, but leaves internal construc- 
tion to the manufacturers discre- 
tion, thus allowing freedom for 
technological advance. Need for 
interchangeable cylinders is now 
recognized. Standardization of 
other hydraulic components is 
next. 

JIC standards were the constant 
reference of the discussers, but 
evidence of varying interpretations 
revealed possibilities for further 
clarification. 


Developments 


Discussions revealed that Vick- 
ers is working on machine tool hy- 
draulic servosystems that use elec- 
tronic control circuits programed 
by tape and punched cards. Also 
on the docket are combinations of 
hydraulics and Cypak controls, 
plus new straight hydraulic con- 
trol panels and valves to extend 
the use of hydraulics to broader 
applications. 


Conference Highlight , 


Guest afterdinner speaker was 
Nevin L. Bean of the Ford Motor 
Co. who presented a slide _illus- 
trated paper entitled, Observa- 
tions of Russian Automation and 
Production. This presentation gave 
an automaker’s eye view of Rus- 
sian automation as personally ob- 
served on his Soviet tour. This 
revealed that the Russians have 4 
fascination for automatic opera- 
tions, but their products and shops 
show that compared to the Ameri- 
can automakers they still have 4 
long way to go. 
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DYWANATIC SINGLE PACKAGE 


FRACTIONAL HP AJUSTO-SPEDE DRIVES 
Provide Stepless Adjustable Speed 


STANDARD 


WITH 
FRICTION BRAKE 


Sizes and Types 
for Hundreds of WITH 
Industrial Applications SPEED REDUCER 


D ynamatic Ajusto-Spede® Drives, part of a family of diversified 
eddy-current equipment, provide an economical solution to many 
adjustable speed drive problems. 


The Fractional Horsepower Ajusto-Spede, a single package design, 

combines an AC constant speed induction motor, eddy-current Constant torque speed range: 25 to 1 
coupling, and electronic control. Standard modifications provide for with either 1600 RPM or 3200 RPM 
the addition of electrically operated fail safe friction brakes, or speed Ajusto-Spedes. 

reducers with numerous gear reduction ratios. Control accuracy: 2 per cent of top 


speed at any point within the speed 


Fractional Horsepower Ajusto-Spede Drive power is taken directly realiee 


from 115/220 volt, single phase or 220/440 volt, 3 phase lines. ; 2 
Sizes are 4, Ys, Y2 and % horsepower at 1600 RPM; 1/2, %4 and Minimum wiring to power line. 


1 horsepower at 3200 RPM. Remote “one knob" control operation 
ie , 3 up to 100 feet. 
Friction brakes for quick stopping or fast cycling operation are 


; : we R - i ° 
furnished in two capacities—1'/, and 3 pounds feet of torque. er wee ee ese 


tube electronic control. 
Gear reductions with 10 ratios between 5-to-1 and 100-to-1 are sup- Permanently sealed grease-packed 
plied with 1600 RPM Ajusto-Spedes. bearings. 


For more detailed information, write for your free copy of the 
Dynamatic Fractional Horsepower Ajusto-Spede Bulletin, FAS-5. 


—________ DYNAMATIC DIVISION 
EATS MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . KENOSHA, WISCONSIN 
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Many dry pulverized 
or granular materials are 


movep with AIRVEYOR, 


Unloading dry pulverized and granular materials from 
cars, trucks, ships and barges is accomplished with 
speed and substantial savings by the Airveyor—an out- 
standing, Fuller-engineered pneumatic conveying sys- ie ae ; 
tem. The Airveyor also is a great asset for in-plant ne eae OR aes “a 
: . Unloading platform of a large bakery receiving 
conveying where many advantages not obtainable flour in Airslide cars. Note flexible metal hoses 
. . connected to conveying ducts entering build 
from other methods are realized. Conveying ducts are ing. Flexible metal hose can be quickly attached 
. : t tlet f loadi 
installed wherever desired—across streets, through » reuntgae apap snpesiesy 
buildings or hidden underground — even over long dis- 
f : Airveyor filters separate material from convey 
tances. Material losses and dust explosion problems ing _sivtreem by cycienic: ection and cloth 
oe . : . ° iltering; material can elivere to either 
are eliminated in this highly efficient system that fea- storage or process direct. 
tures safety-first. Sanitary, too, the Airveyor is fully 


enclosed and self cleaning. 

The average Airveyor system is a simple one-man 
operation that requires a minimum of maintenance. 
Low initial and operating costs, combined with un- 
interrupted production during installation, are further 
advantages that make converting to the Airveyor sys- 
tem an all-around economy. 


FULLER COMPANY 
162 Bridge St., Catasauqua, Pa. 


A SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORP. 
Chicago + San Francisco + Los Angeles + Seattle + Kansas City - Birmingham 
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JULY 1956 


Don't Ask For Miracles 


© A manufacturer had just concluded a lengthy and suc- 

/ cessful search for a specialist who could automate the 

production process for one of his high-volume items. 

The outlook looked rosy and the specialist builder knew the 

job would be easy based on previous operations of a similar 
nature. Again, however, came the cropper. 


Before concluding an agreement, a whole series of items of 
identical character but ranging in size from small to very large 
was brought into the discussion. The machinery, it seemed, was 
to handle all the sizes without difficulty or much added ex- 
pense. While none of the additional sizes enjoyed what could 
be termed high production, this seemed to make little impres- 
sion. All sizes had to be handled. It was all or nothing. 

This is just a generalization of the many requests for mir- 
acles being encountered today. Dollar advantages for one prod- 
uct are being passed up without second thought because all 
can’t be included. Some serious study will reveal the basic error 
of such efforts. 

While a few automation installations have been designed 
to cope with multiple-product production, most features of 
such items are basically identical to permit reasonable handling. 
It is practical to standardize features across a line of products 
to permit economical processing in the same machines but to 
expect to handle a wide range of sizes where only form is simi- 
lar is asking for the impossible. 

Without adequate investigation, some are looking hope- 
fully for Utopia—an automated line-to start with molten metal 
and finish with a packaged product. It’s not impossible, but 
once the market and the economics have been evaluated, no 
grounds may remain for pursuing the project further. It must 
be practical. 

Automation that is practical and reasonable from the 
standpoints of design and production, offers great potential in 
dollar savings. But don’t ask for miracles. 


EDITOR 
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WHERE . 


WHAT 


WHY 


WHO 


IS YOUR COMPANY HEADED? 


ARE YOUR AUTOMATION PLANS? 


IS THE SHIFT TO AUTOMATION NECESSARY? 


HAS BEEN TOLD THE DETAILS? 


MANAGEMENT— 
SELL AUTOMATION 


By DONALD M. SWARTZ 
Secretary 

Automation Industries Inc. 
Cockeysville, Md. 


ONE OF THE DISQUIETING things about 
secrets is that sooner or later they aren’t 
any more. And this sad truth seems to have 
been overlooked recently by some segments of in- 
dustry as far as the projected use of automation 
is concerned. In fact, the gentlest suggestion that 
the automation plans of any particular industry be 
made public, unleashes a quiet ground swell of 
opinion that the suggestor should get his head 
fixed. 
It’s easy to trace the line of thinking which leads 
to the conclusion that to be mute is to be safe. It’s 
also easy, although less so, to sympathize with 


those who profess to believe in muteness, since we 
have all been exposed to the same huddle of shiv- 
ering and ill-formed myths about “Man, A Slave 
To The Machine and Other Obscenities”, or “Down 
With The Wheel, The Sled Builder Has To Live”. 
What isn’t easy to see in this doctrine of voiceless- 
ness, is anything other than a short term and ap- 
parently expedient solution to what its proponents 
consider to be a problem. Not talking about a time 
bomb doesn’t make it tick any less quickly. And 
unfortunately automation has been made to look 
like a time bomb to a lot of people, including some 
who should know better. 

How many times have we heard management con- 
tradict the dire prophecies about the consequences of 
automation, gloom-ridden predictions full of phases 


SELL AUTOMATION TO INDUSTRY 


. I propose that our industry work openly to promote automation, to 
answer those who misrepresent it, and to explain its benefits patiently 
and ceaselessly to those who stand to gain the most from it—the Ameri- 


can people. 


No other American enterprise is so deeply and at the same 
time so variously involved in automation as ours. 


Since the emphasis 


of automation is on electrical control we will have an increasingly im- 


portant part to play. . 


.’—Gwilym A. Price, president and chairman 


of the board, Westinghouse Electric Corp. 
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Time and again the challenge 
has been hurled to defend the 
trend toward automation in in- 
dustry. Silence can only be in- 
terpreted as default, secrecy as 
a clandestine method. The cloak 
is suggestive of the dagger. 


like “armies of unemployed” and “miles and miles 
of workerless factories”? And how many times 
have we heard a rebuttal defending automation 
couched in terms as dramatic and emotionally 
charged as those used in attacking it? How often 
have the myths been called myths, loudly and pub- 
licly? Not nearly often enough. And why hasn’t 
management taken a more vocal stand; set up a 
soapbox of its own? The only answer seems to 
be that it either believes the myths, heaven forbid, 
or thinks that everyone else does and has decided 
that since the battle is already lost, the wisest 
course is to lie low and keep quiet, and perhaps 
no one will notice. And so we appear to have an- 
other sacrifice to the current spirit of outspoken 
agreement; another victim of the delusion that 
controversy is a dirty word. 

Of course, there are those who contend that the 
reason for maintaining a steadfast silence about 
the future use of automation is not so much what 
we might call discretion, for want of any but a 
much harsher word, as it is the desire to keep the 
competition off balance, to get the greatest possible 
advantage from being first. Assuming this to be 
the case, then, the lowering of voices and the clos- 
ing of office doors when the subject is broached 
illustrates an amazing and really profound respect 
for the competition’s hearing, and conjures up a 
picture of a vast network of intertwined ears join- 
ing competitor to competitor, too unnerving to long 
contemplate. 


So we are driven back to our original conclu- 
sion that the real reason for keeping automation 
planning in a dark green bottle at the back of the 
shelf is the tacit acceptance of the attitude that 
the subject is just too loaded for public display; 
that the only way to introduce automation into a 
plant is under the cover of darkness because the 
children might become frightened and panicky. 

But is the face of the future really so horrible 
to look at? We know, of course, that it isn’t, and 
we know with equal certainty that the people who 
would be affected by it are not children and don’t 
have to be treated as though they were. 

But of even greater significance is the considera- 
tion that even if automation were the voracious 
ogre the myths say it is, and even if the people 
affected were the sort who had to be shielded from 
life by cotton-batting, the concealment of automa- 
tion planning by pretending that it doesn’t exist, 
until forced to admit that it has existed all along, 
is to follow a course which makes muddling through 
seem, by comparison, sheer tactical brilliance. 


> Inherent Danger In Secrecy 


There are two fundamental reasons for this, 
neither of which may seem to have very much 
bearing at first glance. The first is that the nor- 
mal never attracts attention, which is hardly news. 
Nor, really, is the corollary that the greater the 
degree of departure from normality, the more 
marked is the response to its observation. And 
it doesn’t matter, as far as the intensity of the re- 
sponse is concerned, whether the change is for 
the better or not. The response to finding a dia- 
mond the size of an auk’s egg is not noticeably 
more profound or durable than the response to 
losing it. The difference is in kind rather than in 
degree. 

The second reason is that since the use of auto- 
mation by a particular company must inevitably 
become a matter of public knowledge, attempts to 
forestall its exposure are about as practical and 
realistio as King Canute’s seaside activities, and 
for the same reasons. Clocks don’t stop because 
we refuse to look at them. 

Given, then, the fact that a surprise is a sur- 
prise (which hardly rates as one itself) coupled 
with the inevitability of exposure, we soon find 


SELL AUTOMATION TO WORKERS 


“ 


. is this automation? You bet it is. 
can install, the more secure our jobs become. 
Allen? Not at all. 


The more automation that we 
Is this principle new with 
This is merely a continuation of our long standing 


policy of keeping our equipment up to date through increased mechaniza- 
tion. However, this is the first time that we are eliminating the heavy 


physical activity and the interruptions. 
vantages for us here at Allen. . 
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This will have tremendous ad- 
.’"—AlleNewsletter, The Allen Mig. Co. 





SELL AUTOMATION TO STOCKHOLDERS 


. through the consolidation of these companies, 
their respective abilities in engineering, manufacturing 
and marketing would be combined and applied to prob- 
lems of automation in commerce and industry .. .”— 
Directors of Sperry Rand Corp. 


that trying to keep automation planning a secret 
is like trying to hide a harp on a streetcar. The 
simile becomes more accurate if we add that there 
has also been a great deal of loose talk about a 
harp being stolen. Under such circumstances it is 
certainly far wiser to trundle the thing openly 
down the aisle than to throw a blanket over it and 
act as though it weren’t there or as though it were 
some new kind of loom. 

It is particularly wise if the harp hasn’t been 
stolen, which corresponds to the situation with 
automation. Even with the bill of sale in our 
pocket, the effort to disguise or hide what we're 
about in an attempt to keep out of trouble or avoid 
controversy hardly lulls suspicion. In fact, it looks 
disturbingly like hypocrisy. 

And so it looks when the inevitable finally oc- 
curs and the word is passed that automation has 
at last arrived. The good which can follow is ig- 
nored and the reaction is derived almost exclusively 
from the surprise, a reaction which is considerably 
increased by the feeling that one has been deceived. 
And here we have the real crux of the problem. 
While there is every defense against those who at- 
tack automation as an evil, as a destroyer of jobs, 
as a technological bogy, there is none against 
those who cry “Hypocrite!’’ at such a time. We can 
prove to a man that automation won’t destroy him, 
but how can you prove to him that you didn’t de- 
ceive him, when the months of silence just ended 
stand against you? 


> Candor Minimizes Deviation 


The conclusion would seem to be, then, that the 
most satisfactory course, or at any rate the least 
damaging one, is the one which minimizes the in- 
escavable departure from normality, which in this 


case means departure from what has been, and 
hence minimizes the equally inescapable reaction 
Certainly the shock at discovering that one ‘has 
been deceived over a period of time in the immed 

ate past—regardless of whether the deceit has 
been active or passive, a result of things done or 
things not done—is even greater than the shock of 
learning that one is to be replaced, to take the 
worst and most extreme case, at some time in the 
future. And since this is so, the most reasonable, 
sensible course is the one which is the most candid, 
the one which makes no secret of the fact that au- 
tomation is a definite part of management plan- 
ning and which points out to everyone concerned 
just what its inclusion means. 

This conclusion ignores completely several other 
rather significant characteristics of the human 
animal which have a certain pertinence here. The 
first is that people, bless them, have a remarkable 
knack for forgiving and forgetting, particularly 
when the thing they’re forgiving and forgetting 
has happened to somebody else. The second is that 
people are motivated not by what a thing is apart 
from themselves, but by what it is as far as they are 
concerned. Where such concern involves only the 
use of the head, there is generally some agreement 
as to what the thing really is. But where such 
concern involves the viscera, or what some senti- 
mentalists euphemistically refer to as the heart, 
cerebral considerations have a nasty habit of going 
to visit an old aunt somewhere, returning only 
when the plaster has stopped falling. During the 
interval between, the pit of the stomach reigns 
supreme, and the qualities and characteristics of 
objects and events are reflections of the way each 
person happens to feel about them at the time, 
with a cavalier disregard for anything which has 
weight enough during times of reason to alter that 
view. 


SELL AUTOMATION TO GOVERNMENT 


“. . . I would like to talk a little bit about automation because I think 
I would like to try to put it in the concept that I see it, which doesn’t 
have any of these fears, any of these future unknowns. Based on what we 
have researched in the Labor Department, we see in the next ten years an 
accleration of worker productivity brought about by increased technological 


change and that is what automation is. . 


tary of Labor. 


.’——James P. Mitchell, Secre- 
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SELL AUTOMATION TO THE PUBLIC 


. it is important that the public have an informed picture of the ef 
fects of automation and technological change on our national life becaus« 
everyone has a personal stake in this progress. Frequently one reads state- 
ments which give lip service to the obvious benefits of automation, but 


g0 on to exaggerate the problems of adjustment until they make auto 


mation appear to be a public menace. 


velopment. 


Automation is not a menacing de- 


It is in fact a concept which has already raised the nation’s 


standard of living and has had a stimulating and stabilizing effect on the 


economy. 


It will continue to have this welcome effect in the future . . .” 


—Ralph Jj. Cordiner, president, General Electric Co. 


The significance of these two human faculties, 
or frailties if.one wants to take sides, to the public 
relations problem at hand is appreciable. The fact 
that during periods of stress, we impose ourselves 
on things we observe much more strongly than we 
do during periods of comparative calm means that 
no matter how much good there may be in an event 
or situation or object, we can mark it down as the 
double distilled essence of evil if it so strikes us 
at a time of stress. Thus no matter how much 
good automation has, no matter how rich its prom- 
ise and rewarding its fruits, all of its virtues can 
be forgotten if its presentation is badly handled. 
And certainly sneaking it in the back door or al- 
lowing its intended use to be discovered by acci- 
dent fall somewhat short of any definition of ef- 
fective presentation. It becomes instead a sort of 
Trojan Horse in reverse. The conclusion to be 
drawn here seems to be another vote for candor, 
since with candor the reaction can be steered 
towards the cerebral and away from the visceral, 
and hence towards a clear recognition of the in- 
herent good in automation rather than towards 
its emotional veiling. The success of the opposite 
approach, the deliberate appeal to the emotions in 
an attempt to paint in bile a portrait of automa- 
tion as a hydra-headed, job-devouring monster, is 
now a matter of history, and clearly points up both 
the need for countermeasures and the importance 
of effective presentation. 


> Subjective Public Relations Problem 


The other human tendency we mentioned, that of 
quickly burying other people’s misfortunes, might 
seem at first to be an argument against rather 
than for candor, since it implies that in spite of 
the strong feelings aroused in those directly con- 
cerned with the application of automation, the re- 
mainder of the population is really a loose collec- 
tion of disinterested and only temporarily disen- 
chanted spectators, whose fleeting reactions are 
of no lasting concern. In reality, however, the fact 
that the intention to use automation or its actual 
application is soon forgotten if not blandly ignored 
adds further strength to the argument that frank- 
ness and openness are not to be feared. And even 
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if the public reaction were unfavorable, anything 
which minimizes the severity of that reaction is 
desirable since it tends to speed forgetfulness, or, 
more accurately, tends to shorten the period of 
continuing awareness; certainly the positive avoid- 
ance of deception would so serve. 

In addition, the point helps to add weight to the 
argument that the public relations problem exists 
largely inside the public relations man, that the 
problem is ticklish in the same way that automation 
is felt to be deadly by those who think that it 
jeopardizes their futures. To paraphrase Descartes, 
they think it is, therefore it is. 


> Secrecy Harmful and Unnecessary 


All of which leads one to believe that rather 
than being so concerned with keeping automation 
planning out of the public view, the public rela- 
tions man would do well to take advantage of its 
intrinsically dramatic character, its built-in news 
value, and draw attention to his company and its 
plans. At least the unfortunate consequences of 
delayed disclosure are avoided, with all of its trau- 
matic overtones, and on the positive side valuable 
publicity can be gained for the company, both as 
a progressive and as a thoughtful entity. The vast 
consumer public will then briefly and not unfavor- 
ably view the activities of the company before 
turning to problems of more personal and im- 
mediate pressure, such as what movie to go to, or 
what to give Cousin Hattie for her birthday. 

We can reasonably and finally conclude, then, 
that attempts at secrecy in an effort to maintain 
favorable public relations are ultimately futile and 
self-defeating, that the reaction following a delib- 
erate and deceptive delay is necessarily more pro- 
nounced and positive than that caused by a frank 
and open statement of plan or policy and has a far 
greater chance of being unfavorable, and that, in 
spite of the fact that the public in the main doesn’t 
really care too much about the house up the street 
being on fire until the wind shifts and threatens 
its own, the wiser course is to confine the fire to 
the neighbor’s back steps by acting promptly 
rather than to pretend it isn’t there until the house 
blows up. Silence is for clams, not for automation. 
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Clearing 
press 


5 bending 
operations 


Cleveland 
Form press 
Restrike 
Coin 


Trim 
Centri - 


spray 
washer 


Hand transfer 


test units 


oe kes : 


Stock (SAE 1008, 0.180-inch thick x 17-inches wide) is fed 
by Littell coil handling and leveling equipment into the 
Clearing press that blanks two parts on each stroke. 


AUTOMATION 
TODAY 


Clearing 
press 


Weld flanges 
to housings 


2 Sheffield Roller 
inspection 
fixtures 


Banding 


stations Shi t to 


axle assembly 
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Parts are automatically ejected to gravity wheel conveyors that drop them 


onto stacks on a roller conveyor. 


on to the next press. 


Stacks are periodically released to roll 


STAMPING AXLE HOUSINGS 


PRODUCTION PROCESSES, that make the 

desired product from stampings which are 

welded together, often show savings in manu- 
facturing costs as compared to alternative 
methods of producing the equivalent product. The 
automobile industry’s changeover from the use of 
castings to stampings for rear axle housings is due 
in part to the desire to achieve production savings 
and in part to the product designers wish to carry 
less unsprung weight on the wheels. Successful ac- 
complishment of both goals can give the buyer a 
better ride for less money, both desirable features 
in a highly competitive market. 

To make rear axle housings for their 1956 cars 
the Buick Motor Division of General Motors Corp. 
installed a completely new production line that 
embodies the latest thinking in welded sheetmetal 
processing. The project not only involved new 
tooling and machinery but included raising the 
roof in a factory bay and installing an overhead 
air conditioned balcony to house the generators, 
regulators and related equipment for the automatic 
welders. 


Ball transfer plates facilitate movement of stacks § 
onto hydraulically elevated table, permitting | 33 
operator to feed smaller stacks of blanks into — 
the loading station of the Danly press. 
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The assembly completed on this line consists of 
four detail parts: One upper and one lower half- 
housing and two flanges. All parts are of SAE 
1008 steel; the housing halves are made from 0.180- 
inch thick stock and the flanges from 0.375-inch 
thick stock. The lighter material is fed to the 
blanking press from coils and the thicker stock is 
received in 100 pound sheets. 





Closeup of transfer mechanism of the Danly 
press shows the five die stations that progress- 
ively bend over the center flanges to double 
metal thickness and put a vee bend in the 
entire length of the blank. Parts are fed from 
the stack on the left, to successive die sets and 
out at the right to a transfer mechanism be- 
hind this press which automatically loads the 
next press. 


After being washed and dried, half the parts get a vent 
hole punched out on a Niagara press and join the other 
half for a ride on a circulating trolley conveyor system. 
The conveyor supplies parts to each of the five Expert 


automatic welding machines. This picture is a closeup 
of the work station and welding head carriages of one 
of these machines that submerged-arc welds four seams 
to join the two halves of the housing. Parts are hand 
loaded and unloaded, but automatically clamped and 
welded. Upon completion of the welding cycle the 
operator places the finished part back on the circulat- 
ing conveyor. 
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Housing halves are essentially identical parts 
are made on one branch of the production li; 
another branch makes the flanges. These bran 
come together to form the assembly welding 
which also includes press, hydrotest, and inspec 
operations. Two circulating trolley conveyor 
tems provide for in-process storage and hand 
between operations where more than one ident 
machine setup is required. 

Keynotes of the line are: The use of parts } 
dling equipment to save the workers from the ba 
breaking task of lifting large stampings, the tra: 
fer mechanisms that move parts between suc: 
sive die sets within a given press, and the au 
matic cycling features of the welding machi: 
which include automatic operation of the fixtur: 
Safety interlocks between the controls of the 
presses that are linked by transfer mechanisms pro- 
vide protection for personnel and equipment in th: 
event of a misoperation. 

The accompanying diagram and photos show 
modern production process that is far from th 
“‘No-Hands”’ vision of the wild-eyed dreamers, yet is 
a far cry from the old time press room and produc- 
tion line of 20 years ago that turned out more in- 
juries, more backaches, and less production. This 
line provides an example of the present state of the 
art of automated production. 


Next press in the production line forms the 
housing halves into the banjo shape, restrikes, 
coins and trims them in a four station setup 
that is equipped with transfer devices. This 
photo shows the back of the Cleveland press 
where parts are drop delivered into position to 
be picked up by conveyor hooks on the entry 
end of the Centri-Spray washer. 





Welded housings are re- 
moved from the circulating 
conveyor by the operator of 
a Toledo press where the 
weld material is shaved off 
the ends of the housing to 
enable the flanges to be as- 
sembled. The next operation, 
on a Warco press, coins 
notches and sizes the mate- 
rial around the banjo open- 
ing. Parts are placed on an- 
other circulating conveyor 
that supplies each of the four 
Agnew welding machines that 
positions the flanges and 
welds them by rotating the 
whole assembly under the 
welding heads as shown here. 
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Flanges welded to the ends of the housing are made from 0.375-inch thick SAE 
1008 in six steps. 


Blanking operation for the 
flanges is performed on a 
Clearing press. Three blanks 
are produced from each 
stroke. Scrap is chopped up 
and conveyed to the hopper 
shown at the left. Blanks are 
conveyed into tub at right for 
trucking to the next operation. 





Remaining five operations 
the flange are accomplish: 
on this Verson transfer fe¢ 
press. Stacks of blanks a 
loaded onto the feeder 
the right where each blank 
picked up and sent on its way 
through the press. Afte 
each stroke, sets of transfer 
fingers move into the ope: 
die sets and move each part 
to the next station. 


At the end of the transfer press 
the parts slide to the entry con- 
veyor of a Centri-Spray washer 
where they are cleaned in prep- 
aration for welding. 
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Finished Buick axle housing assemblies 
are hydrotested for leaks. The cavity 
is filled with air at 6 psi and the seal- 
ing fixture is cycled underwater so 
the operator can check for bubbles. 
After this operation the assemblies 
are 100 per cent inspected for dimen- 
sional acceptance at one of two iden- 
tical Sheffield gaging fixtures, and 
banded with steel straps for shipment 
to the axle assembly line. 
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Automatically regulated feeders for dry and liquid materials make 
possible the continuous, controlled processing of such materials. 
Some feeder types, systems for regulating their output, and points 
for their application are discussed in this article. 


CONTROLLED FEEDING 


FOR LIQUID AND DRY MATERIALS 


By P. A. COFFMAN, Jr. rials. Every gravimetric feeder, no matter what 
tive Seasiien and Giiet Engineer type, must have three basic elements in order to 
Providence, R. |. serve its function: the weight sensing element or 
scale, the feeding mechanism or valve, and the con- 
troller. The scale and the feeding mechanism 
are generally similar no matter who the manu- 
facturer. They are designed for simplicity, ease 
of manufacture, and durability. It is in the method 
and complexity of control that feeders vary to a 
great degree. The controller determines the regu- 
lating characteristics of the feeder, and the ability 
of the control elements to do the work required, 
properly and accurately, determines the useful- 
ness of the feeding unit. 


CONTINUOUS MEASURING of liquid and 

dry materials has made great progress in the 

past twenty years. Many modern industrial 
processes would not be feasible or possible without 
feeders which can automatically record or regulate 
the flow of material from a bin or storage chamber, 
along conveying lines, or into processing equip- 
ment. Measurement and control of materials on 
a weight basis by gravimetric feeders is a most 
important area in the development of automatic > Gravimetric Feeder Types 
processing systems. - 

There are two basic types of gravimetric feeders Belt Feeders: 
available from several manufacturers: the belt 
gravimetric for dry materials only, and the loss-in- 
weight gravimetric for both dry and liquid mate- 


Principle of operation of the belt 
gravimetric feeder is to control in some manner 
the amount of material passing on a belt over a 
weigh span or weighing device. In some cases, the 
Based on a paper presented at conferences of the Instrument entire endless belt and its suspension arrange- 
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BELT GRAVIMETRIC FEEDERS 


Fig. 1—On-off control is the basic type of control, but Mercury switch 

is quite limited in the jobs it is capable of performing. 

The weigh belt is driven by a constant-speed motor. 

Rate of feed can be set only by positioning the coun- E saceien 

terweight on the scale beam. Deviation of the scale 

beam from its set point operates a mercury switch— 

starting or stopping the operation of a vibrator on the Vibrator 

feed tray. In such regulation, there is no proportional Feed 
control, as the vibration is constant. An increase in PI tray 
the deflection of the scale beam cannot make the 
feeding mechanism respond at a greater rate. A feed- 


er of this type can be satisfactorily used to feed mate- — —) 
rials maintaining a uniform bulk density, but certainly — 


should not be recommended where material character- 
istics are liable to undergo changes of any magnitude. 
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others, a section of the belt suspended from a 
scale system serves the same purpose. Weight, 
other than that of the material being fed, is com- 
pensated for by additional counterbalancing weights 
in the scale system of the feeder, or in the counter- 
weight on the scale beam. The scale beam is cali- 
brated and marked, and positioning of the counter- 
weight establishes the desired belt load. The de- 
flection or degree of deflection of the scale beam 
from its horizontal position, as material passes 
over the belt, initiates controller action. Illustra- 
tions of different types and modes of control for 
belt feeders are shown in Figs. 1 through 6. 
Loss-in-Weight Feeders: Unlike the belt gravi- 
metric feeder, the loss-in-weight feeder is capable 
of feeding and controlling both liquids and solids. 
It is generally more accurate than the belt gravi- 
metric feeder and will always give a correct record 
of the material which has been fed. The weight 
of material in the hopper or tank is transmitted 
through a scale lever system to the scale beam, 
and is counterbalanced by a counterweight on the 


Fig. 2—In this mechanical proportional control sys- 
tem, the desired belt load is set on the scale beam 
with a counterweight. The amplitude of vibration 
of the feed tray is then determined by the vertical 
position of the scale beam. Lowering of the scale 
beam, due to belt loading less than the set amount, 
will drop the wedge between the jaws of the oscil- 
lator and feed tray, causing the tray to vibrate and 
feed material. Further lowering of the wedge in- 
creases the vibration amplitude of the feed tray 
resulting in a greater volume of feed. Rate of feed 
is therefore proportional to the amount of scale 
beam deflection. The control point may be ad- 
justed by manual adjustment of the. wedges and jaws. 

Proportional mechanical controllers have many 
uses in industrial applications. The accuracy of the 
feeders is good, and simplicity of the control makes 
it easy to operate and dependable in operation. 
It . by far the simplest type of proportional con- 
troller. 


Weigh platform 


scale beam. The counterweight is retracted ak 

the scale beam by a lead screw driven at a select 

rate of speed. A very accurate variable-sp: 

transmission is usually provided for driving t 

lead screw. Deflection of the scale beam from t 

horizontal control point as the counterweight 
tracts is the basic point for all of the types of co 
trol for the loss-in-weight feeder. Different co) 
trol means for loss-in-weight feeders are portray. 
in Figs. 7 through 11. 


> Control Types and Modes 


Feeder controls covered in this paper includ 
mechanical, electrical, electronic, and pneumati 
types. There is very little choice among the types 
of control as far as acceptability and utility for 
specific applications are concerned. Each has its 
proper place, and each may be complex or simp| 
depending on the requirements of the application 
The type names in themselves are in the most part 


“Belt drive transmission 


Fig. 3—Application of electric single-speed floating con- 
trol to a belt feeder. The belt is driven at a constant 
speed, and feed rate is changed by altering the position 
of the feed gate which determines loading of the belt. 
Change in the weight of material being fed will cause 
one of two mercury switches to actuate its associated 
clutch and move the feed gate in the desired direction. 

This type of feeder is limited in its scope because the 
rate of response to an alteration in belt load remains con- 
stant. A large error does not initiate any more rapid 
response in the feed rate than a small one. There is a 
possibility that if product characteristics should vary a 
great deal, the resulting over or underfeed will amount to 
more than is desired. 
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Fig. 4—The differential transformer in this electronic 
proportional controller transmits a signal indicating 
beam position to the electronic control unit. This 
unit sends a signal to the vibrator which is propor- 
tional to scale beam position. The amplitude of 
vibration of the feed tray is thus proportional to 
scale beam deflection. This is a more intricate type 
of proportional control. It has been successfully 
used, but is difficult and expensive to apply to many 
industrial processes because of explosionproof con- 
struction requirements. 


Fig. 5—Mechanical system for proportional-speed 
floating control of a belt feeder. The desired belt 
load is set manually on the scale beam, and belt 
speed on the variable-speed transmission. The mech- 
anical controller sends out a rotary signal to position 
the feed gate in relation to the actual load on the 
weigh span. While the belt load remains at the pre- 
determined amount, the gate remains stationary. Any 
change in belt load will allow one or the other of 
the wedges to drop, engage a cam which actuates 
the proper clutch, and initiate a response movement 
of the feed gate. Rate of response is regulated by 
the length of descent of the wedge. The amount of 
response is dependent on the length of time the cam 
and wedge are in contact. The control band is regu- 
lated by adjustment of the wedges, and by adjust- 
ment of damping magnets, one of which is attached 
to the end of the scale beam, the other to a stationary 
support. The damping magnets actually are a sensi- 
tivity adjustment to eliminate excessive hunting. The 


Air controller and indicator 


Positioner Pneumatic transmitter 


Variable -speed 
transmission 


AUTOMATION—July 1956 


self-explanatory, so there is little need of an ex- 
tended discussion. 

Mode of control is very important because the 
proper design should be used to do the task re- 
quired. Mode is the heart of control and deter- 
mines the complexity of the device. Modes of 
feeder control discussed here are: two position 
(on-off), proportional, proportional plus_ reset, 
and floating (single-speed and proportional-speed ). 

A two position 6n-off controller is sufficient to 
do a simple control job, but should never be chosen 
where a complex feeding situation is likely to arise. 
On-off control is just what the term implies. When 
material flow exceeds a preset value the controller 
turns the feeder off; and, when the material flow 
falls below a preset value, the controller turns the 
feeder on. The flow of material is thus intermit- 
tent. 

Proportional controllers do away with intermit- 
tent operation, and provide continuously adjust- 
able feed rates. The feeding mechanism or valve 
operates to maintain the desired feed rate 
point). It selects a definite and different 
tion for the final control element for every mate- 
rial change within the working range. 
tional action may be adjusted by manual adjust- 


(set 
condi- 


Propor- 


Actuating wedges 


Variable- speed Feed gate 


transmission Damping magnets 


Weigh platform 


closer they are, the more stable the control will be. 
This method of adjusting control sensitivity provides 
maximum scale sensitivity at the null balance control 
point, regardless of the sensitivity adjustment required 
for a specific feeding problem. 


Fig. 6—Addition of a pneumatic position trans- 
mitter to the weigh beam and a pneumatic posi- 
tioner on the feed gate permits the use of any 
standard proportional plus reset receiving pneu- 
matic controller on a belt feeder. This installa- 
tion provides a simple straightforward method 
of obtaining reset action where desired. The 
adjustment of the modes of control are simply 
and easily made in the air controller. 

This type of application is used for processes 
where sustained material changes are encoun- 
tered, and prolonged deviation from the set 
point or cycling control is not desirable. 





ment of the width of the control band. The con- 
trol band is the amount of deviation of the control 
point from the set point necessary to cause the 
controller to operate the control element over its 
entire range. In the case of gravimetric feeders 
the set point may be established by adjusting the 
counterweight on a scale beam. The control point 
deviation from the set point is the amount of de- 
flection of the scale beam from its horizontal posi- 
tion. 

Proportional plus reset controllers eliminate 
sustained deviation from the set point which can 
exist with the proportional controller. When a 
feeder leaves its set point, the reset response im- 
mediately goes into action and continues to adjust 
the control element until the control point is back 
to the set point. This refinement allows the feeder 
to operate more efficiently and accurately by com- 
pensating for any changes in material character- 
istics. 

A single-speed floating controller moves the con- 
trol element continuously at a constant speed as 


LOSS-IN-WEIGHT FEEDERS 


Lead screw Rate setter Counterweight Mercury switch 


/ 
Scale lever system 


Rotary feeder 


Fig. 8—A proportional plus reset pneumatic con- 
trol system. The scale beam is mechanically 
linked to the pneumatic controller. This elim- 
inates the need for the pneumatic position trans- 
mitter used on the beam in Fig. 6. The pnev- 
matic controller is supplied with the proportional 
plus reset control mode. The controller air output 
goes to a diaphragm motor and positioner which 
position the cams within the transmission, and 
therefore adjust the speed of the rotary output. 
Thus, the flow through the rotary feeder can be 
adjusted to hold the set and control point to- 
gether. 
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long as the control point remains outside the de: | 
zone. The only time the position of the contr.)| 
element remains constant is when the control point 
is within the dead zone. The direction of acti 

of the control element depends on which side of t! 

dead band the control point contacts. As the e! 

ment responds only after deviation from the co: 
trol band, wandering around the set point cann 

be avoided. In proportional-speed floating co: 
trol, no control action takes place in the dead band 
but when deviations from the dead band occur, th: 
rate of control response is proportional to the d 
gree of deviation. 

The development of the several types and mode: 
of controllers has been the result of a constant in 
terchange of ideas and needs between manufac 
turers and users. Controllers are the result of a 
problem, anticipation of a problem, or the desire 
to improve a competitive situation. All controllers 
have their proper place. The system designer or 
engineer must have the ingenuity, imagination, and 
foresight to apply them properly. 


Fig. 7—On-off controller often used in conjunction with 
a rotary type feeding mechanism. The counterweight 
is steadily moved along the scale beam by the rate 
setting unit. As the scale beam deflects upward, it 
actuates a mercury switch which in turn starts a con- 
stant-speed motor. This motor drives the rotary feed- 
ing mechanism. The motor is geared to operate the 
rotary mechanism at a higher capacity rate than the 
specified rate of the feeder installation so the operation 
is a constant start and stop of the drive motor and 
rotary feeding mechanism. 


Air controller 


Lead screw Rate setter Scale beam rn 
and indicator 


we 


Scale lever system 


Rotary feeder 


Voriable- speed transmission 


AUTOMATION—July 1956 





Lead screw Rate setter Scale beam Fig. 9—Similar type of mechanical proportional 
[ control applied with a rotary feeding device. 

Among the applications of such feeding devices 

are their use where the material being fed has 

a tendency to flood. In this system the depth 

of penetration of the wedge between the jaws 

of the oscillator and the Rotatrol determines the 

rotary velocity of the feeding mechanism. The 

oscillator imparts to the Rotatrol a linear type 

of motion which is converted into a pulsing rotary 

output. The Speed of this output determines the 

volume of feed. The further the scale beam de- 

viates from its balance position, the more rapid 

will be the action of the feeding mechanism in 

the effort to return the feeder to its control point. 

The control action is therefore proportional to 

the amount of deviation of the feeder from its 

Rotary feeder control point. 


Oscillator 


} 
Rotatrol motion converter 


Lead screw Rate setter Scale beam 


;-—~ os _ 


Fig. 10—Illustration of a mechanical proportional 
controller for a loss-in-weight feeder. The motor 
and oscillator operate at a constant speed but the Motor 
amplitude of the tray vibrations is proportional nee 
to the amount of scale beam deflection. The Scale lever system a 
depth of wedge penetration between the jaws Bem | Controt ° 
attached to the oscillator and the vibrating tray yh 
determines the amplitude of vibration imparted esata — 
to the tray and necessarily the amount of mate- ree ra — tL 
rial being fed. Vibrating tray 

Oscillator 


a 


fa 


Fig. 11—Loss-in-weight feeder with electronic 
Differential proportional plus reset control. The de- 
transformer sired rate of feed is set on the variable- 
speed lead screw drive. The amount of 
a deflection of the scale beam determines 
| Sy the position of the core in the differential 
, transformer. This position is represented 
Rate setter sean ay by an electrical signal to the electronic con- 
Scale | Ree ha a 4 troller which regulates the vibration of the 
ever system Be iene st : ’ 
BeGot erie feed tray in relation to the amount of scale 
a beam deviation. 


Feed tray Pepe scsi Electronic 
, controller 


Vibrator 
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PRODUCTION FLEXIBILITY FEATURED IN 


CONTINUOUS CASTING 


Fig. 1—Continuous casting operation is set up as a vertical production line. 
Metal flows from melting furnace into casting furnace. The cast product is 
continuously removed from die area by powered rollers. After sawing to 
length, castings drop to ground floor for inspection and straightening. 


By J. B. MOHLER 


Consulting Engineer 


REGARDLESS of how we may define aut: 
mation, the concept embraces a goal common 
to all manufacturing plants—the productio: 

of more pieces or more pounds per dollar of cost 

In the foundry field, continuous casting is a proved 

method of production in achieving this goal. Con 

tinuous casting is not, however, a new technique 
Since 1937, American Smelting & Refining Co 
has continuously cast copper billets. Based on ex- 
perience gained in their copper billet plant, nin« 
years ago the company perfected a procedure for 
the continuous casting of bronze in bar, rod, and 


shaped forms, Fig. 1. Today ASARCO can offer 


manufacturers a variety of bronze alloys ranging in 
diameter from 7/16 to 9 inches, and in a wide vari- 
ety of solid and hollow shapes, Fig. 2. Increased 
demand for these bronze products reflects the 
growth of the machine tool and machinery indus- 
tries—and their need for bearings and bushings. 
Continuous casting in the closely controlled, pat- 
ented ASARCO process results not only in in- 
creased quantity of output, but also in bronze cast- 
ings with superior fatigue, impact strength, ten- 
sile strength, yield and hardness characteristics. 


> Furnace Operation 


In operation, the continuous production process 
begins with fork truck movement of scrap metal 
and ingots from receiving areas into storage. The 
material is removed from storage as needed, and in 
a charge preparation area, processed and placed 
in special charge boxes. The special boxes are 
elevated to a fourth story level which houses the 
melting furnaces—Detroit Electric Arc furnaces op- 
erating on an automatic cycle. 


Mr. Mohler is now associated with the Kaiser Aluminum & 
Chemical Corp., Spokane, Wash., in the Department of Metallurgical 
Research. 
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OF BRONZE 


Power input is initiated with the individual fur- 
nace shell stationary, but after a set period of time, 
the furnace begins to rock. The rocking action of 
the furnace gradually increases until the shell is de- 
scribing an arc of 250 degrees—a necessary action 
to insure proper mixing of the high leaded bronzes. 
During this melting process, as the carbon elec- 
trodes of the furnace are consumed, the electrode 
position is automatically adjusted by hydraulic 
means; the burning carbon also provides a reduc- 
ing atmosphere in the melting furnace. 

After a predetermined number of watt-hours, as 
indicated on a meter, the current is shut off. Mol- 
ten bronze is then poured from the initial melting 
furnace into a casting furnace, Fig. 3. The tortuous 
path of travel of the molten metal in entering the 
casting furnace assures deoxidation and degasifi- 
cation of the melt; reoxidation is prevented by an 
inert atmosphere (nitrogen) which covers the met- 
al in the casting furnace. 


> Freezing Zone 


From the casting furnace, metal enters the die 
chamber through one or more small holes by gravity 
flow. The metal freezes rapidly in the water cooled 
die and excess heat is removed from the solid met- 
al by means of additional secondary water jackets 
when necessary. 

A diagram of the die and the freezing zone is 
shown in Fig. 4. High quality castings are pro- 


Fig. 2—Examples of both solid and hollow forms which 
may be continuously cast. Diameter of smallest con- 


tinuously cast rod is 7/16-inch; largest casting diameter 
is 9 inches. 
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Value of raw material stock to the 
‘metalworking industry is increased 
to the extent that it can be used in the 
as-received condition. But eliminat- 
ing problems for the user creates 
problems for the producer that only 
versatility of production equipment 

_ can solve. Bronze alloy rod and tube 

- products are no exception—and con- 
tinuous casting is the successful pro- 
duction solution. 


duced because the rate of freezing and the direction 
of freezing can be reproducibly controlled. These 
variables are important in the production of sound 
bronze castings and are quite difficult to predict for 
other casting methods, i.e., with sand or permanent 
molds. It can be seen that the system is essentially 
a bottom pouring process, which is highly desirable 
since it allows gas to escape from the freezing 
zone while dross and dirt collect on top of the 
molten bronze in the holding furnace. 

In beginning the casting of any particular shape, 
a plug of the same size and composition of the 
material to be produced is inserted in the bottom 
of the die. The lower end of the plug is attached 
to an aluminum “starting rod” of the same diam- 
eter. This starting rod is then strung through 
power driven rolls located directly beneath the 
casting furnace on the next lower floor of the 
plant, Fig. 5. Metal in the casting furnace welds 
to the plug in the die as it begins to solidify. The 
roll drive is then started, and at a predetermined 
speed the casting cycle is set in motion. The 
gripper rolls of the drive must maintain a strong 
pressure on the casting as they support the entire 
weight of the metal bar or tube. Castings of 9-inch 
diameter can weigh as much as 200 pounds per foot 
of length. Secondary cooling jackets provide ad- 
ditional cooling for more comfortable handling of 
the casting. Up to four such jackets are required 
for large castings while none is required for small 
sizes. 


> Handling Rods and Tubes 


From the roll drives, the castings are delivered 
directly downward to the next floor which contains 
means of sawing the bar or tube to length, Fig. 6. 
The cutoff saw is engaged at proper intervals to 
cut lengths to ordered sizes ranging up to 16 feet. 
As the casting is continuously moving downward, 
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Fig. 3—Charge is melted in rotary arc furnace and 
then transferred to electrically heated holding furnace. 
The are furnace rocks back and forth during the melt- 
ing cycle to insure proper mixing of the high leaded 
bronzes. 


the saw moves with the casting, cutting as it 
travels. Production requirements in the copper 
billet installation have permitted the use of auto- 
matic sawing devices in which the saw automati- 
cally cycles in cutting the billet to desired lengths. 
The sawing operations for the alloy lines are man- 
ually controlled. 

Cut sections of work drop through to the next 
floor onto a tilting receiver, and are then rolled 
onto inspection tables, Fig. 7. The tilting re- 
ceiving unit for large bars or tubes contains a 
hydraulic buffer, similar to the recoil mechanism 
of an artillery piece, in order to absorb the shock 
of the drop. As a final operation, products des- 
tined for use as-cast are straightened. 


> Control Variables 


Basically, the process is relatively simple, but a 
successful casting technique was developed only 
after years of development of the control methods 
and devices. The pressure of nitrogen above the 
molten metal in the casting furnace, temperature 
of metal in the casting furnace, rate of removal of 
the cast metal from the freezing zone, and tempera- 
ture of the water in the cooling jacket are the main 
control variables which had to be considered. Each 
casting unit, four in the copper billet plant, five in 
the alloy plant, is equipped with a master panel 
which serves as a control center for these variables. 
Necessary dry nitrogen is generated in the plant 
from the combustion of propane and subsequent 
treatment of the products of combustion. Pressure 
is controlled by a gage on the control panel. 
Temperature of the metal in each casting fur- 
nace is recorded at the master panel and is con- 
trolled by rheostat-operated graphite resistors in 
the furnace at the 3000 to 4000F range. This tem- 
perature in the furnace is near the top limit of 
safe operation for the refractory lining, and con- 
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stant manual attention is preferred as a saf 
feature. 

Rate of removal is controlled by adjusting ‘he 
speed of the roll drives. The copper plant is s) p- 
plied with de current; the bronze plant is supplied 
with ac current. When casting copper, the sp: 
of the roll drives is controlled automatically 
means of a de General Electric pilot motor gener- 
ator. An Alnico pilot generator provides exciti 
voltage to the motor generator to compensate { 
possible voltage changes and to provide constant 
speed for the drives. The ac motor drives for 
the rolls in the alloy plant are not subject to a 
critical voltage variation, and additional speed con- 
trols are not required. 

The automatic speed recorder on the contro! 
panel is calibrated in inches per minute. The linear 
rate of casting varies considerably with the diam- 
eter and/or weight per foot of the casting. For 
example, variation in the weight of bronze ranges 
from as little as 0.85 pound per foot of length to 
the previously indicated high of 200 pounds per 
foot of length. 

The system for cooling water provides for the 
normal recording of inlet and outlet temperatures, 
a continuously recirculating system including a 
water tower, and standby facilities to insure safety 
for equipment in event of power failures. 
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> Die Details 


The heart of the casting unit is the graphite die 
—and its invention was one of the phases of the 
early development work that made the continuous 
casting process possible. Properly tapered, dense 
graphite produces a nonsticking high conductivity 
surface. The dies are relatively inexpensive and 


Graphite crucible 
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Fig. 4—Details of the holding furnace and die in which 
freezing takes place. Temperature in furnace is held 
by heat supplied by resistors. Graphite dies are ex- 
pendable and easily replaced. Separate die and 
jacket construction permits flexibility in production as 
to forms cast. 
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Fig. 5—Electrically powered rolls control the speed of 
casting by the rate solidified metal is withdrawn from 
freezing zone and die. Accurate speed control of these 
rolls is critically important to successful operation of 
the system. 


are expendable—for bronze the average life is only 
24 hours. The machined graphite dies are fitted to 
the cooling jacket by means of a matching taper 
for easy replacement. A threaded section above 
the taper serves as a means for location. The in- 
side of the die is also tapered to allow for dimen- 
sional changes during freezing, a design considera- 
tion which depends on the alloy being cast and the 
actual shape of the casting. Rod dies may con- 
tain one, two, three or five holes, also depending 
on the alloy and shape being cast. Tube dies are 
constructed on the principle of the bridge dies used 
in extrusion processes with the important difference 
that the bridge is completely surrounded by mol- 
ten metal. The rigid short-couple mounting of all 
types of dies in the mandrel provides for close con- 
trol of wall thicknesses which generally vary not 
more than +11% per cent of its nominal dimension. 
The design of the die provides for flexibility in 
changing dies and this is a major factor in making 
small quantity runs of special sizes and shapes 
economical. This is, of course, one of the most 
important features making feasible the continuous 
casting of a variety of shapes. Without versatility, 
variety of demand could not be satisfied on an 
economical basis. An idea of the demand for con- 
tinuous cast bronze products is contained in the 
production figures—approximately one _ million 
pounds per month are made in the five casting 
units. Electricity has a big part in the process. 
Asarco’s plant consumes between 400,000 kwh 
and 600,000 kwh per month. 

Economical use of continuous cast bars and rods 
in bearings, bushings and other industrial appli- 
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Fig. 6—Saw moves downward with moving casting while 
completing its cut. In this application when length is 
sliced off, saw returns automatically to its upper posi- 
tion, ready for the next cut. 


Fig. 7—Large diameter bars or tubes drop from saw floor 
into tilting receiver equipped with hydraulic buffer to 


absorb shock. Parts are then ejected onto roller con- 
veyor for inspection prior to straightening operation. 


cations is enhanced by the superior physical quali- 
ties of the product. Thus these continuous cast- 
ing installations illustrate an often proved fact 
about automation in general: Even though devel- 
oped originally for economic reasons, it has been 
found that more consistent quality work can be 
produced because closer control of a continuous 
process is possible. 

The author wishes to acknowledge the assist- 
ance of J. S. Smart and the American Smelting & 
Refining Co. in the preparation of this article. 
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Modern markets for tubular goods demand better quality, closer 


cost control, and higher production levels in producing plants. 


Part of the answer in pipe mills—as in other industries—is appli- 


cation of automatic controls to continuous processes. The autho: 


describes a development in this field. 


AUTOMATIC CONTROLS 


IN PIPE PRODUCTION 


By A. S. URANO 


General Electric Co. 
Systems Application Engineering 
Schenectady, N. Y. 


IN RECENT YEARS the trend in the busi- 

ness of making tubular metal products has 

been toward the continuous mill. This has been 
especially true in manufacture of welded tubular 
products and has been strengthened by the use of: 
(1) Adjustable voltage de drives for all strip 
forming and propelling equipment, (2) simple 
lever and cam type limit switches for initiating 
specific operations in proper sequence as strip 
progresses through the line, (3) feedback control 
systems to control the speed level of the line and 
co-ordinate the various sections of the line, and 
(4) quality control features, including feedback 
control systems and devices for continuous meas- 
uring to maintain product quality. 

For welded tubular products, the butt weld, the 
lap weld and the electric weld processes are used, 
with variations of each to suit the manufacturer 
and the product. Raw materials used for these 
processes are coils of hot rolled strip, called skelp, 
with square or slightly beveled edges. 

As an illustration of the trend to continuous 
tube making, let us examine briefly one mill, an 
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electric weld pipe mill. A simple schematic flow di- 
agram of a 12-inch pipe mill with maximum de- 
livery speed of 120 fpm is shown in Fig. 1. The 
operation of the entire line is continuous and auto- 
matic with three exceptions; the loading of a coil 
weighing as much as 10 tons on the uncoiler, the 
shearing of the front end of the coil, and the stay{- 
ing of the leveler drive for each coil. For ex- 
ample, after a coil is loaded, jogged through the 
leveler rolls, and sheared, the entire line is ac- 
celerated under adjustable voltage control to a 
preset running speed. The strip then proceeds 
through the various processes shown. Limit 
switches ahead of each of the following processes 

-vacu-blasting, welding, flash trimming, anneal- 
ing, and flying cutoff—turn on the processes as 
the strip or pipe approaches and turn off the proc- 
esses as the strip or pipe leaves. 

Forming, welding, and strip propelling drives 
are all powered by de motors in an adjustable volt- 
age arrangement with voltage and speed regulat- 
ing systems co-ordinating the complete line. The 
simplified one line diagram in Fig. 2 illustrates 
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the speed-voltage regulators which control the dc 
adjustable voltage drives. 


> Welding Control 


In a mill of this type, the quality of the weld 
is of the utmost importance. The precentage of 
salable product depends upon this factor. Two 
major variables affect the weld power required— 
strip speed and thickness. Weld power, therefore, 
is controlled automatically and continuously as a 
function of these two variables. Weld power is 
regulated as a function of the square root of line 
speed by a system controlling the output voltage 
of the high frequency alternator supplying the 
welding transformer. A one line diagram of this 
system is shown in Fig. 3. 

Control of weld power as a function of strip 
thickness is somewhat more complicated. Since it 
is impossible to measure pipe wall thickness at 
the weld point, the strip thickness is measured 
ahead of the forming stands, while the strip is 
still flat, and the measurement signal is delayed 
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Voltage regulator with current limit Motor operated rheostat 


Side trim and forming stand drives 


until that portion of the strip measured is under 
the welding electrodes. The signal then operates 
the alternator voltage regulator to adjust voltage 
as a function of strip thickness. A schematic sketch 
of this control is shown in Fig. 4. 

Operation of this control may be described as 
follows. An Electrolimit gage is located on the 
flat portion of the strip and measures the metal 
thickness. An electromagnetic pickup is used in 
this gage. The thickness of the steel varies the 
inductance of the pickup, thus producing a phase 
sensitive ac signal. This signal is rectified and 
becomes the input signal to the Proportional Syn- 
cronizer, which stores the signal until the area 
of the strip measured reaches the welding elec- 
trodes. 

The synchronizing device consists of a pin wheel 
with 360 spring loaded pins, a pin positioning car- 
riage at the bottom of wheel, a servoamplifier in 
the base of the synchronizer, and a small motor 
which sets the pin positioning carriage. The pin 
wheel is chain-driven by the pipe line, and there- 
fore its speed is proportional to pipe speed. The 
gear ratio of the drive is such that the time delay 


Welder, pullout cooling, sizing 
and conveyor drives 


Generator 


Speed regulator Voltage regulator 


Fig. 2—Speed of all units of the electric weld pipe mill must be co-ordinated. This 
simple diagram illustrates the circuits regulating speed of the dc drive motors by 


adjusting voltage. 
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Fig. 3—One-line diagram of system to regulate welding 
power as a function of the square root of tubing speed. 
Tubing speed is one of two major factors in determin- 
ing the correct welding power to obtain sound welds. 
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needed for a strip of steel to pass from the e!| 
tric gage through the forming rolls to the weldi .g 
head is equal to the time needed for the pin wh. e| 
to make about half a revolution. 

Signals from the thickness gage are fed to | \e 
servoamplifier in the base of the synchronizi:.g 
unit. This amplifier in turn drives a small motor 
which sets the pin positioning carriage. When 0 
signal is received from the gage, this means that 
the steel strip thickness is equal to gage setti 
and the pin positioning carriage remains in thie 
center. If the metal thickness changes, the signa! 
received by the servoamplifier will cause the car- 
riage to be moved in a direction corresponding to 
the change, thus moving every pin that passes 
through it thereafter. At the top of the wheel a 
differential transformer is located so that it de- 
tects the position of the pin and produces an elec- 
trical signal proportional to pin position. This 
signal is fed into the control windings of the mag- 
netic amplifier (amplistat) and is fed in turn into 
an amplidyne to control the field of the alternator 
which supplies single phase power to the weld- 
ing transformer. The amplidyne control signal is 
thus varied in proportion to steel strip thickness 

Application of such control devices is not limited 
of course to tube mills, and many production 
people in other fields can profitably apply similar 
techniques to their own operations. 


P Electrolimit .~” 
t gage 


Fig. 4—Schematic diagram of system to adjust welding power in relation to stock 
thickness, the second major factor for which compensation must be made to obtain 
good welds. The Proportional Syncronizer serves as a memory device with a storage 
time equal to that required by a point on the strip to travel from the thickness gage 
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Fig. 1—Five intermediate frequency strips produced for Navy aeronautical equipment 
illustrate wide variation in size, shape, and circuitry. All perform the same electrical 


functions. 


One aim of the NBS-BuAer preferred circuits program is the reduction 


in the number of circuit designs for such equipment, thus reducing engineering man- 
hours and production lead time, simplifying maintenance, and improving opero- 


tional reliability. 


ELECTRONICS ADVANCED BY 


CIRCUIT STANDARDIZATION 


» CIRCUITS of much electronic equipment are 
of necessity extremely complex, consisting 
of hundreds or thousands of individual com- 

ponents (resistors, capacitors, inductors, vacuum 
tubes, etc.) connected by a maze of wires. How- 
ever, like other complex mechanisms, such circuits 
do not represent a single entity designed as a 
whole for its particular function. Rather, this 
electronic equipment is a composite of many in- 
dividual smaller circuits, most of which utilize 
known techniques in forming different combina- 
tions having other functions. For example, most 
aeronautical electronic equipment includes recti- 
fier circuits, and many include amplifier circuits, 
timing circuits, and others. Some circuits in 
a complete piece of equipment are unique and 
especially designed for that particular equip- 
ment, but the great majority of circuits in 
any device are of widely used types. Such sub- 
circuits are the essential building blocks of the 
overall design. They are recognized as such in 
the “block diagram” language of electronic cir- 
cuitry, in which the overall circuit is represented 
in elementary form by a number of labeled rec- 
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tangles, each corresponding to a subcircuit of 
known characteristics. 

The National Bureau of Standards has found 
that it is feasible to standardize many electronic 
circuits used in Navy aeronautical equipment. A 
standardization program, undertaken for the Navy 
Bureau of Aeronautics, is seeking to determine 
those well-known circuit configurations that are 
common to a wide variety of electronic devices but 
which now differ unnecessarily in detail. Known as 
the NBS-BuAer preferred circuits program, this 
continuing investigation may result in important 
economies in critical engineering man-hours, in lead 
time, and in accelerated production. It also should 
provide the military services with means for simpli- 
fying maintenance training, designing simple 
“throw-away” units, achieving improved opera- 
tional reliability, and establishing design standard 
levels. The Bureau is co-operating with industrial 
groups engaged in similar programs through ex- 
change of information. 

Although many electronic building blocks have 
become widely accepted for their general function 
and circuit arrangement, up to this time no at- 
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Fig. 2—Diagram showing advantages offered by the preferred circuits program to 
industry and to the military. An additional advantage is in alleviation of the engj- 
ee neering manpower shortage since junior engineers, usually assigned to the routine work 
of designing and selecting these well known circuits, will have their work facilitated, 
which in turn will reduce the supervisory burden of senior engineers. 
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Fig. 3—These representative examples of video mixers examined in pre- 
ferred circuits program combine pulse information according to each 
specialized application: (a) Common-cathode mixer that combines pulses 
representing range markers and heading markers; (b) common-cathode 
mixer that combines two positive polarity range strobe triggers; (c) com- 
mon-cathode mixer that combines 9v positive polarity range markers 
with 2 to 10v positive signals. Preferred circuit that meets the require- 
ments of these applications is (shaded) in the first or mixer stage of fhe 
circuit shown at upper left. This is a typical preferred circuit — a video 
chain for a radar system—developed for the Navy Bureau of Aeronautics. 
It mixes radar video signal with marker pulses and then amplifies com- 
bined signals to a level sufficient to intensity-modulate the cathode-ray 
indicator. Not intended for a specific application, this circuit will serve 
as a convenient guide in planning the video section of a radar set. 
Circuit includes principles that lead to manufacturing ease and insure 
highly reliable operation. Component types and values were selected 
to make circuit suitable for either mechanized or conventional pro- 
duction. In developing this circuit, a large number of video circuits 
were examined. This investigation showed that the design engineer 
had considerable latitude in choosing tube types, component values, 
and circuitry in designing video chains. Circuits examined were divided 
into individual stages to tabulate the data of stages performing the 
same function. This procedure led to restrictions in choosing operating 
voltages, tube types, and circuit parameters. The restrictions in turn 
formed basis for design of this preferred video chain circuit. 
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tempt has been made to standardize their exact 
circuit configurations or the resistance or capaci- 
tance values of their components, Fig. 1. Engi- 
neers recognize that one of the great advantages 
of electronic techniques is the flexibility of the 
circuits, both during design and production, since 
an electronic assembly consists of many parts that 
may be rather easily replaced by others. Elec- 
tronic engineers are naturally reluctant to sur- 
render this flexibility except for great compensat- 
ing advantages. Nevertheless, preliminary consider- 
ation by the Bureau of Aeronautics and a feasibil- 
ity study by NBS showed that the standardization 
of circuits used in aeronautical electronic equip- 
ment should result in worthwhile advantages to 
both the military user and the industrial producer, 
Fig. 2. 


> Feasibility Study 


The initial feasibility study, undertaken in 1953, 
consisted of a detailed examination of 22 care- 
fully selected items of aeronautical electronic equip- 
ment. These included several different radar sets, 
an indicator assembly, radio equipment, and others. 
Sources of information included instruction man- 
uals, specifications, and the experience and advice 
of equipment engineers and maintenance personnel. 
The overall circuits were divided into functional 
subcircuits and then subjected to systematic anal- 
ysis of the detailed circuit differences and of de- 
sign parameters. Considerable attention was given 
to establishing a common terminology, as different 
equipment designers may use widely different 
names for essentially the same circuit. 

Results showed that the overall circuits of the 
22 systems essentially were made up of 60 circuit 
types. Although the circuits falling within a given 
type were not identical, in many cases examination 
showed that these circuits were sufficiently similar 
in their more important aspects so that standard- 
ization would be feasible, Fig. 3. 
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Fig. 4—Preferred circuits are 
readily adaptable to such dif- 
ferent construction methods as 
mechanized production, printed 
circuitry, or laboratory bread- 
board techniques. Three dif- 
ferent preferred circuits built 
by three different fabrication 
techniques are shown. 


In expressing the extent to which a given overall 
equipment circuit is standardizable, it has become 
the practice to use the ratio of the number of 
vacuum tube cathodes in standardizable portions 
of the circuit to the number of cathodes in the 
overall circuit. Cathodes are counted instead of 
entire vacuum tubes to avoid ambiguity resulting 
from such items as double triodes. On this basis, 
the feasibility study of the 22 pieces of equipment 
showed that 50 to 70 per cent of the cathodes 
were standardizable. The remaining cathodes were 
in circuits too specialized to hold any reasonable 
prospect of standardization. 

Most promising field of standardization was in 
the power supply circuits which were considered 
to be standardizable in all of the systems. It 
was also immediately evident that the first step 
should be the reduction of the unreasonably large 
number of power supply voltages. For example, 
it was found that the voltages used in 20 systems 
showed 20 different nominal values which appeared 
readily reducible to four. 

As a result of the favorable outcome of the 
feasibility study, work was immediately started 
on the preferred circuits program. Priority has 
been given to the most widely used and readily 
standardizable items, Fig. 4. Work on any given 
circuit has required both theoretical and experi- 
mental studies of the known versions, so that a 
“least common denominator” circuit can be es- 
tablished. The preferred circuit is usually chosen 
from one of the existing designs, with required 
variations allowed by prescribed component value 
changes. As a result, the circuit is capable of 
equaling the performance while avoiding the faults 
of a large number of “original’’ versions. In no 
cases were completely new circuits designed. 

The Bureau's preferred circuits are not offered 
as definitive solutions to the electronic design en- 
gineer’s problems. However, the circuits so far 
published appear to be as good as those in com- 
mon use and to be capable of definitely stated per- 
formance. 













Fig. 1—Diagram of cleaning and plating operations of Lee Silver Service |; 
Full Automatic plating machine was engineered and built by Udylite Co; 
Gold plating is the only hand plating operation in the shop. 
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IN SOME production processes involving sub- 
stantial quantities, it is the identical treat- 
ah : ment of identical parts which forms the basis 
lhe usefulness of P artially au for automation. However, there are examples of 


tomated operations is not meas- automatic processes where the treatment alone is 
ured by what machines cannot the constant — individual parts receiving the treat- 

ment may vary as to size, shape, etc. Finishing 
do — but rather by what ma- operations are peculiarly adaptable to this latter 
chines can do. Thus, the use of form of automation. Illustrating this | are the 

modern electroplating facilities of Lee Silver Ser- 
manual labor does not detract vice Inc., Detroit zine die casting manufacturer. 


from the real progress which the The company supplies industry with a wide as- 
sortment of escutcheons, name plates, door handles, 













conveyor and automatic cycling horn rings and buttons, control panels and the 
machine have brought to the like. The type of items produced and the use for 

v which they are designed create an obvious electro- 
electroplating industry — quan- plating problem: The most economical, high 
tity production, lower costs, and quality, uniform metal finish must be produced on 
° . many different zinc die cast parts varying in size, 
improved quality. shape and intricacy. The solution to the problem 






involved integrated automatic cleaning and plating 
lines. The facilities are built around an automatic 
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Fig. 2—Zinc die cast pieces are racked and placed on 
overhead cable conveyor for transporting to cleaning 
line. Racks in foreground are equipped with special 
bar anodes (vertical strips) to increase throwing power 
in chrome plating. 


return-type plating machine engineered and built 
by the Udylite Corp., Detroit, Fig. 1. 


> Cleaning Is Important 


In operation, die castings are brought to the 
plant conveyor by hand truck (this process will be 
mechanized in the near future) and the parts are 
then placed on plating racks by hand. Racking 
the pieces is an especially important operation and 
each rack is specifically designed to accommodate 
a particular job. Much of the efficiency of the 
whole system, together with control of the final 
plate, depends on proper rack design. 

The racks are placed on a cable type Bushman 
variable speed conveyor and taken at 2 to 6 fpm to 
cleaning tanks placed along one wall of the plating 
room, Fig. 2. The proper removal of grit and grime 
left on each casting by the buffing operations is 
a critical part of the plating cycle. To improve 
this cleaning operation, freshly buffed die castings 
are sprayed with a mineral spirits product to keep 
the buffing compound from hardening and to pro- 
vide an oil film between the base metal and the soil. 
The presence of this oil interface greatly aids the 
subsequent removal of soil in the cleaning opera- 
tion. 

The actual cleaning line consists of a series of 
tanks, 95 feet in total length, through which the 
racks are conveyed by the plant conveyor, Fig. 3. 
In the first 30 feet of this line, the parts are soaked 
in a special cleaner solution to remove the grit 
bearing mineral spirits. As the racks are lifted out 
of this first solution to proceed to the next tank. 
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they are sprayed with a light mist of soak solution. 
The parts are soaked in an alkaline bath for an- 
other 30 feet and then sprayed with another special 
cleaner by a power washing machine in a 25-foot 
section of the line. Final rinse is with city water 
for the remaining 10 feet of line length. After this 
water rinse, each rack and each piece on it are in- 
spected before being conveyed to the electroplating 
line. 


> Plating Machine 


Transfer from the cleaning and inspection line to 
the automatic plating machine is a manual opera- 
tion. At the transfer point, which is both a load 
and unload station, clean racks are picked off the 
cleaning line and hooked onto the plating conveyor, 
and racks of plated parts are taken from the plat- 
ing machine and returned to the plant rack con- 
veyor to be borne to drying ovens. The controls 
for the entire system, together with a test panel 
indicating the condition of the rectifiers at various 
points in the line, are located at this transfer point. 

Movement of racks within the automatic plating 
machine is by hydraulic means and the operation 
can be controlled by simple adjustments to hy- 
draulic valves. The work carriers ride directly on 
a cathode rail which acts both as a support and 
conductor. Where transfer is required a section of 
the rail is hydraulically lifted, raising the work 


Fig. 3—Parts are conveyed through cleaning line on 
cable conveyor. The line is 95 feet long and contains 
three cleaning and one rinsing station. 











from the tank; the work carrier is moved by a hy- 
draulic pusher mechanism and the work lowered 
into the next tank. In other words, by means of 
a pusher mechanism the work carriers are ad- 
vanced within tanks when the superstructure is in 
the down position and transferred from tank to 
tank when the superstructure is in the up position. 





Fig. 4—Control point is located at load-unload station 
of the automatic plating machine. Parts are manually 
transferred from and to overhead cable conveyor which 
passes through both the cleaning bath and final dry- 
ing oven. 





Fig. 5—Parts shown have been nickel plated and are 
being rinsed in preparation for final chrome plate. 
Insert shows extra bar above chromium plating tank 
which makes contact with brush on some racks to im- 
prove current flow to parts being processed. 
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Production rate is 160 racks per hour, or roug 
one rack every 35 seconds. 

The automatic plating machine provides for co, 
tinuous, uninterrupted production and accura‘e 
timing of treatment for each rack of parts in e: 
tank to insure plating to exact specificatio 
There are 21 steps in the copper-nickel-chromi. n 
plating operation and 20 for a copper-nickel-go) 
treatment. The plating machine is also provid: 
with several special features. For instance, 
rectifiers are connected to a central light par 
located at the load-unload point; when one go 
out, the operator knows immediately that this is 
the case, and which rectifier it is, Fig. 4. This 
saves inspection time and keeps the plating line 
operating at top efficiency. 
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A special bar located in the chromium plate sec- 
tion acts as a current boost, Fig. 5. Some pieces 
have hard-to-plate areas; these pieces are hung on 
specially designed racks that bring anodicall, 
charged sections down to each piece. This increases 
the flow of current precisely at the points where 
such an increase is most effective. The anodicall, 
charged sections are attached to a brush arrange- 
ment at the top of the rack. When a rack enters 
the chromium plate bath, the copper brush makes 
contact with the special anodically charged bar 
Current flow is increased and a better plate results 


There is a station located just before the chrom- 
ium plate section of the machine and just after 
the various rinses that follow the nickel plate sec- 
tion. Here, racks may be removed and placed in 
special gold or silver plating solutions. This gold 
plate station is so situated that it is also near the 
drying ovens and the main plant rack conveyor 
that serves it. As a result, pieces may be gold or 
silver plated without upsetting the normal plating 
cycle. Up to this point treatment of these special 
racks is automatic, just as it is for racks carrying 
the parts receiving the usual chrome plating. Such 
pieces are cleaned, inspected, copper and nickel 
plated as are all other pieces. Before the final 
plate, however, they are manually lifted off the 
plating line, placed in the gold plating bath, timed, 
rinsed and sent to the drying ovens and final in- 
spection by way of the plant conveyor. Thus, racks 
to be gold plated can be intermixed with racks to 
be nickel plated, and the efficiency and uniformity 
of the whole process maintained. " 


The value of an automatic installation to this 
company can best be illustrated by quoting the 
president, Lee Radke, “Our growth has paralleled 
our adoption and development of automation. 
Actually, we purchased automatic equipment 
ahead of our needs and made our business grow 
up to its capacity. Our plating machine, engineered 
to our needs, has given us complete plating control 
and has greatly increased production per man hour. 
Its paradox is that in spite of increased produc- 
tion, it brought us such an increase of business 
that our total employment has increased. Before 
the purchase of the full automatic, we had 50 
employees, now we have four times that number. 
And we are now doing ten times the business we 
did back in the hand operation days.” 
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This is an article for the neophyte to control 
systems and perhaps refreshingly simple 
reading for the old hand. If you have been 


By R. H. MACMILLAN 


Department of Engineering 
University of Cambridge 
Cambridge, England 


EARLY CONTROL devices were designed on 

the basis of previous experience coupled to 

trial and error. So long as one is content 
with controls that are relatively inaccurate and 
slow in response, no great problems of design arise. 
But as soon as we wish to improve the performance 
or even go a stage further and obtain the best pos- 
sible performance in given circumstances, we must 
look at the underlying theory—the mathematics 
of these devices. 

However, to explain the nature and results of 
this theoretical work without the difficulty of 
mathematical analysis, it is convenient to take as 
an example a thermostatically controlled central 
heating system, as its familiar behavior aptly il- 
lustrates general principles. 

First step toward improving the performance 
of a control system is to use a closed sequence to 
compensate for the effect of random disturbances. 
This means that the controller measures the actual 
value of the controlled quantity, which might be 
the temperature of a house, and compares it with 
the desired value, which has been set on the con- 
troller. The sequence of operation here is closed, 
since the error determines the controller action, 
which in its turn reduces the error. The amount of 
action taken for a particular size of error is called 
the sensitivity. As the sensitivity is increased the 
system responds more rapidly and usually controls 


Mr. Macmillan’s article forms a chapter in his forthcoming book 
Automation to be published by Cambridge University Press. 
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searching for an explanation of control sys- 
tems that “starts at the beginning” this is an 
article for you. 


more closely, but there is a limit to the sensitivity 
that it is possible to use. 

Over a hundred years ago, the Astronomer Royal, 
Sir George Airy, was concerned with the design 
of speed regulators for his telescopes to give them 
a rotation exactly equal and opposite to that of the 
earth so that they would point in a fixed direction. 
He devised several mechanisms for this purpose, 
but in every case he found that as he increased the 
sensitivity and reduced friction between the parts 
to secure greater accuracy, a stage was reached 
at which the control did not operate smoothly at 
all—the telescope motion became uneven, periodi- 
cally accelerating and decelerating with increasing 
violence. This form of oscillation has since been 
called hunting. 

The question naturally arose: Was the tendency 
to hunt when the accuracy was increased a char- 
acteristic of all regulators? It was desirable to 
know, in addition, whether there was a practical 
upper limit to the accuracy attainable and, if so, 
what it might be. There is, of course, a profound 
difference between the mere recognition that closed 
sequence controls are liable to hunt and the formu- 
lation of a theory that will give precise answers 
to questions such as these. Airy’s own analysis 
of his telescope controls was published as long ago 
as 1840. He showed that hunting might be expected 
to occur if the natural period of vibration of the 
regulating mechanism was closely related to its 
period of rotation. This led him to propose modifi- 
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cations which were found, when tried, to improve 
their performance sufficiently for his purpose. 

The next major contribution came from Clerk 
Maxwell, the genius who predicted the existence 
of wireless waves before they had been detected 
physically. This great applied mathematician was 
also the father of automatic control theory, for the 
methods of analysis which he introduced were very 
much more general in conception than those of 
Airy, and were in fact the only ones available until 
twenty or so years ago. 

It is not surprising that Maxwell made such an 
outstanding contribution to control theory when 
one recalls his extraordinary abilities. His first 
scientific paper was published when he was fifteen 
years old and he was elected professor at London 
University when he was only twenty-four. He de- 
cided to go into retirement after ten years there, 
and it was during this period that he made his re- 
searches on speed regulators, but six years later 
he returned to Cambridge as the first professor of 
physics at the new Cavendish Laboratory and it 
was then that he did his celebrated work on electro- 
magnetism. 


> Closed Loop System 


In order to appreciate Maxwell’s work, we must 
first discuss in more detail the types of behavior 
to be expected from a closed sequence control sys- 
tem. Let us consider, for example, a central heat- 
ing system with a thermostat, that automatically 
cuts down the heat supplied by the boiler when the 
temperature of the house exceeds the desired value. 

What happens if, when conditions are steady, 
we wish to raise the temperature of the house by, 
say 5 degrees? The knob indicating desired tem- 
perature is moved to the new value, and the ther- 
mostat thereupon takes action appropriate to an 
error in temperature 5 degrees low. Naturally the 
house does not get hotter immediately, as the boiler 
must first raise the temperature of the water cir- 
culating in the radiators. When the house even- 
tually does reach the desired temperature, it will 
go on getting hotter, because of the excess heat 
that is by then stored in the radiators. It follows, 
then, that the temperature of the house overshoots 
the desired value; and a similar argument shows 
that on cooling down again, it undershoots it. 
The cycle is then repeated. 

Probably the sizes of the overshoots will pro- 
gressively diminish, until the house finally settles 
to a fixed temperature, and conditions are again 
steady; such a system is said to be stable. But 
if the sensitivity of the thermostat is increased 
enough, an increasing temperature fluctuation may 
occur, and the system is unstable. When the sen- 
sitivity of the control is very low, on the other 
hand, there mav be no overshooting and oscillation 
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at all. The particular type of response thus . 
pends, not so much on the nature of the cont) | 
system (provided it is error actuated) as on | xs 
sensitivity. 

Now, it is often important to know not ony 
about the immediate consequence of a disturbanc .., 
but also about the state of affairs achieved lat«,. 
when conditions have again become steady. Wh: n 
the central heating system is operating at a stea: 
temperature, the heat supplied to the radiators from 
the boiler is just equal to the heat lost from the 
house, through the walls and roof. But what ha»- 
pens if the outside temperature drops, or it geis 





First step toward improving the performance of a con- 
trol system is to use a closed sequence to compensate 
for the effect of random disturbances. This means 
that the controller measures the actual value of the 
controlled quantity—the temperature in the house—and 
compares it with the desired value which has been set 
on the controller or thermostat. 


windy? The house now loses heat faster, so there 
must be a greater supply of heat from the boiler to 
attain a steady state again. But the boiler heat 
supply is only increased when the thermostat re- 
ceives an error signal, which means that the tem- 
perature of the house must be below its desired 
value. It follows that when it gets cooler outside, 
the temperature of the house must inevitably drop 
to some extent, though very much less thanvwit 
would in the absence of any control. All simple 
regulators must behave like this: A lasting dis- 
turbance causes a persistent error that is large 
enough to produce a control action sufficient to 
compensate for the disturbance. So it is evident 
that the greater the sensitivity of the controller, 
the smaller is the persistent error caused by a par- 
ticular disturbance. 

A small drop in temperature would not usually 
matter in a dwelling house, but if our thermostat 
were controlling the temperature of a process in 
an oil refinery, it might be highly objectionable, 
for several reasons—a few degrees difference in 
temperature might seriously lower the grade of 
petrol produced by the plant or, even worse, a 
small rise in temperature (during hot weather) 
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might speed the reaction enough for it to get out of 
hand and cause an explosion. 

When it is important for permanent errors to be 
eliminated, two methods, which are closely related 
theoretically, can be used. One way is to make the 
controller take account not only of the present 
temperature error but also of the cumulative error. 
Any persistent error causes this cumulative value 
to mount steadily, so that the thermostat takes 
progressively more and more action until the er- 
ror is eliminated. This type of control is some- 
times called reset action, as it is equivalent to 
automatically resetting the desired temperature to 
a higher value when there is a tendency for the 
temperature to be persistently low—which is the 
way a human operator would achieve the same end. 

Alternatively, the controller may be made so 
that it alters the heat supply continuously at a rate 
which depends on the temperature error. The heat 
supply is thus increased steadily until any per- 
sistent drop in temperature has been eliminated. 
The disadvantage both of rate control and of reset 


In the central heating system, a simple way of obtain- 
ing an estimate of the rate of change of error would 
be to measure the temperature of the water circulating 
in the radiators, since the difference between this tem- 
perature and that of the house determines the rate at 
which the house gets hotter. 


action is that, for the same rate of response, they 
make the control system much more liable to over- 
shoot. That is, they have an unstabilizing influence. 

There are two ways in which it is possible to 
counteract this tendency to instability, and they 
were both suggested in principle by Maxwell in 
1868. In this classic paper, he first discussed the 
behavior of speed regulators such as those used by 
Airy, and then considered those with rate control. 
He mentioned the existence of the unstable mo- 
tions we have considered, and remarked that they 
were genrally disregarded by the inventors of these 
devices, “who”, as he put it, “naturally confine 
their attention to the way in which they are de- 
signed to act’. Maxwell then suggested two rem- 
edies for this unstable behavior. One of them was 
to reduce the tendency to oscillate by introducing 
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frictional forces opposing the oscillatory motion— 
a method still frequently used. 


> Anticipation of Disturbances 


The other method he proposed is equivalent to 
introducing anticipation into the controller action. 
This idea is very simple in principle; it will be 
recalled that in the central heating system we con- 
sidered earlier there is a tendency to overshoot the 
desired temperature when the control is too sensi- 
tive. This tendency can be reduced by arranging 
for the thermostat to take less action when the tem- 
perature error is diminishing and to take more when 
it is increasing. This is very like anticipation or pre- 
diction, as the controller is always acting now upon 
its estimate of what the error will be a short time 
ahead. 

With refinements, this is the most commonly 
used means for achieving stability in control sys- 
tems today. It involves a measurement, not only 
of the error, but also of its rate of change. In the 
central heating system a simple way of obtaining 
an estimate of the rate of change of error would 
be to measure the temperature of the water circu- 
lating in the radiators, since the difference between 


By measuring the outside temperature, there will be a 
very much more rapid response to changes in the 
weather instead of response occurring only after the 
inside temperature of the house has changed. 


this temperature and that of the house determines 
the rate at which the house gets hotter. 

It would also be a good plan to use a measure- 
ment of the temperature outside to control the 
boiler, introducing an open sequence feature into 
this closed sequence system. If this is done, there 
will be a very much more rapid response to changes 
in the weather, for compensation for a drop in tem- 
perature is then started immediately, instead of 
occurring only after the temperature of the house 
itself has fallen. 

We have now found that to obtain an ideal cen- 
tral heating system, the controller must take into 
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account three separate temperatures: First, the 
house temperature to close the control loop and 
eliminate permanent errors; second, the radiator 
temperature to give anticipation; and third, the 
outside temperature to give immediate warning 
of disturbance and accelerate the response. It will 
be a matter of computation and experiment to 
decide the best proportions in which to use these 
data to operate the furnace draft control. 

To calculate just how much anticipation is 
needed (that is, how far ahead the control should 
work in any particular instance) and to find how 
great the sensitivity should be, to obtain the most 
rapid and accurate system which is still stable, 
it is necessary to write equations, as Maxwell did. 
He found solutions in some of the simpler cases, 
but the general problem of stating the conditions 
for any equation to represent a stable motion was 
solved ten years later by another Cambridge math- 
ematician, E. J. Routh. 

Curiously enough, Routh and Maxwell were un- 
dergraduates together and sat for the Mathe- 
matical Tripos examination at the same time. An 
amusing anecdote is told of this occasion. Ap- 
parently Maxwell was so confident of his triumph 
in the examination that he did not even trouble to 
rise earlier in the morning than usual to hear the 
lists of successful candidates read in the Senate 
House, but sent his servant instead. On his re- 
turn, Maxwell is said to have inquired of him, 
“Well, tell me who’s second!”, and was somewhat 
taken aback to receive the reply, “You are, sir!”, 
for Routh had defeated him. For his work on sta- 
bility Routh was awarded the Adams Prize, an 
honor which Maxwell had previously won for his 
study of Saturn’s rings. 


> Frequency Response 


In order to write the equations which represent 
the behavior of a control system, it is very con- 
venient to think of the sequence of actions in terms 
of what is called a flow diagram. This can be pic- 
tured as rather like a necklace, with the beads 
representing the components of the system (such 
as the boiler, the radiators, the house and the 
thermostat), while the string represents the opera- 
tive signals (which, in this case, are the various 
temperatures) that are passed from one com- 
ponent to the next. The necklace can either be 
left open or clasped into a closed loop, to corre- 
spond with the two possible forms of control. 

To make use of this flow diagram idea, one must 
have some means of describing precisely the con- 
tribution of each component to the behavior of 
the system as a whole. This can be done by develop- 
ing the concept of a time lag, which arose earlier 
in connection with the central heating system as 
the interval between the action taken by the con- 
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troller and the resulting response in the temper :- 
ture of the house. Every component of the syste n 
contributes to this overall time lag which is t 
sum of their individual time lags. The time lag of 
each component is a property which does not alt; 
with the type of signal being applied to it. It m 
be measured experimentally or sometimes cal 
lated from the physical properties of the con- 
ponent. 

Suppose now, that instead of considering t! 
effects of applying a single and prolonged distur)- 
ance to a control system, we study what happens 
when it is subjected to a regularly fluctuating 
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Boiler 


signal. As the period of time taken to complete 
one cycle of disturbance is made less, the time lags 
will probably not alter greatly, so that they will 
come to occupy an increasing proportion of a cycle. 
When they add up to half a cycle, the signals fed 
back around the loop tend to reinforce at all times 
the original disturbance and, if the sensitivity is 
then sufficiently high for the signal which has 
traveled around the loop to be as strong as the dis- 
turbance which originated it, a_ self-sustained 
oscillation can arise. 

This approach, which was the one introduced by 
Nyquist twenty years ago in the United States, has 
two advantages. It provides a practical test pro- 
cedure for designers and it gives an immediate in- 
sight into the factors likely to improve perform- 
ance. To do this, we must first ensure that all the 
time lags are as small as is possible, and also re- 
duce the total lag by using anticipation. As we 
have already found for the central heating system, 
this may involve a subsidiary feedback of informa- 
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tion to the controller from some point other than 
the output. 

As far as testing is concerned, the method used 
is to take each part of the system in turn, apply 
fluctuating signals to it, and measure its response. 
When the designer is armed with the frequency 
response, as this is called, of every component in 
his system (it is just as important, of course, to 
know about the process under control as about 
the control apparatus) mathematical methods have 
been devised to enable him to choose the best 
values for the’ sensitivity and any other factors 
which may be at his disposal. 
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% Making frequency response tests can be a very 





costly business when it is necessary to put large 
units of equipment out of production for the pur- 
pose. Finding the characteristics of a typical water 
turbine driving an electric generator in a plant of 
the Tennessee Valley Authority, for instance, cost 
$2000 for each hour of the test. Even so, the re- 
sults were well worth the expense of obtaining 
them. Sometimes it is possible to make tests while 
the system is in normal operation. The largest 
test of this kind ever undertaken must be that on 
the Swedish electric grid, covering about 21% mil- 
lion square miles whose output (in the region of 5 
million horsepower) was varied cyclically with 
periods between 5 and 10 seconds. The time lag 
was found to be about 6 seconds. 

In many systems an important link in the chain 
of control is a human operator. To analyze the 
system, it is just as necessary to describe his be- 
havior mathematically as that of any of the other 
components. Regarded in this light, the input to 
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the human operator is the stimulus, received usual- 
ly by the eye, and the output is the muscular reac- 
tion, which may be a movement or pressure of the 
hand or foot. 

Experiments indicate that the component giving 
the closest approximation to a human response con- 
sists of two sorts of time lag, together with a de- 
gree of prediction, the amount of anticipation in- 
creasing with training and skill, just as one would 
expect. But such experiments are liable to give 
inconsistent results, on account of the variability 
of human reaction, depending as it does on fatigue 
and other extraneous influences such as anxiety. 
In addition, the response to a large stimulus may 
differ considerably from that caused by a small 
one, which means that a human being does not 
behave as a linear component. 


> Nonlinear Systems 


All the controls discussed have been tacitly as- 
sumed to be linear, which means that the output 
from every component increases progressively as 
its input is increased; if the size of the input is 
doubled, so is that of the output. The most im- 
portant characteristic which follows from this as- 
sumption of linearity is that when we know the 
response of the system to a pair of separate dis- 
turbances, we can deduce what the response would 
be if the two disturbances occurred together. This 
very useful property does not apply to a nonlinear 
system, and all real systems are to some extent 
nonlinear. 

While there is only one sort of linearity, there 
are a host of different sorts of nonlinearity, so we 
must limit ourselves to a few typical examples. 
One of the commonest is saturation of one of the 
components. This means that when the input signal 
to the component becomes sufficiently large, the 
output ceases to increase further. When a train is 
full, for instance, the fact that there are still 
passengers waiting on the platform will not enable 
it to carry any more. An important consequence 
of saturation is that the amplitude of oscillation 
of an unstable system does not increase indefinite- 
ly, but mounts to some steady value and then gets 
no greater. Another nonlinear component is a 
measuring instrument whose sensitivity varies in 
different parts of its range. It might be good at 
measuring medium-sized quantities, but less so at 
measuring very small or very large ones. A foot- 
rule is excellent for measuring a length of a few 
inches, but is hopeless if we wish to measure tenths 
of an inch or many feet. 

A further example of a nonlinear component is 
the type of controller to be found on an electric 
iron — there is no gradation in the corrective 
action. If the temperature of the iron is too low, 
full power is switched on, and when it is too high 
the supply is cut off altogether. With many On- 
Off controls of this sort the only steady state 
possible is a continuous oscillation of small ampli- 
tude. On-Off controls are very simple and can 
therefore be made both cheap and reliable, but an 
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important reason why they are hardly used at all 
where high performance is demanded is the absence 
of satisfactory methods of mathematical analysis 
and design. 

This is a difficulty that is by no means confined 
to On-Off controls. Though the theory of linear 
systems is for the most part worked out, nonlinear 
theory is still in its infaacy. It is the most challeng- 
ing of the current problems of automatic control 
and one which is receiving world-wide attention, 
including that of a group at Cambridge University. 
It is an extraordinarily important subject, as there 
is absolutely no reason for supposing that linear 
systems are the most economical either in power 
or in first cost. It is also likely that better per- 
formance can be obtained from a suitable non- 
linear control than from any linear one. Even 
apart from this, the designer may be forced to use 
a nonlinear system because of the nature of the 
components available or of the method of error 
measurement that must be used. 

An example of this is a sampling system. The 
controller here receives only occasional, instead 
of continuous, information about the state of the 
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error. On receiving an error signal, it takes .p- 
propriate corrective action which lasts unchang..¢ 
until a further signal enables it to make an adju: | 
ment. Interest is added to the theoretical analy 
of sampling systems because it seems possible th» 
a human being may also behave intermittently in 
a manner that is rather similar. 

But, as yet, the most important conclusion >f 
research into the behavior of a human operator is 
that best results will be obtained when his job is 
made as simple as possible — any prediction that 
may be necessary being performed automatical! 
The golden rule for the designer of a system in- 
volving a human link turns out to be “Suit the 
machine to the man, rather than attempting, }\ 
elaborate training, to fit the man for a needless! 
difficult task.” 
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> Multiple Loops 


It is not surprising that human reactions are so 
complex, quite apart from their nonlinearity, when 
one takes into account the amazingly complicated 
system of interrelated control loops from which the 
nervous system is formed. Analysis is difficult 
enough when only two automatic control systems 
are similarly linked. This happens, for example, 
when we wish to control both the humidity of the 
air in a house and its temperature. We cannot 
treat this as two separate problems, for making 
the air moist may also alter its temperature, while 
making it warm must change its humidity. Theory 
indicates that it is possible for a multiple loop sys- 
tem of this sort to be unstable, even though each 
control would work satisfactorily with the other 
out of action. It can also happen that a multiple 
loop system that is normally quite stable becomes 
unstable when one of the variables is fixed, by ex- 
ternal interference. 

An important practical example of a multiple 
loop occurs in the control of a gas turbine or jet 
engine. The speed of rotation must be limited, 
or the rotor would fly to pieces, and the gas tem- 
perature must not be too high, or the material 
would wear out very quickly. Nor must the speed 
or temperature be too low to maintain the power 
output. But these two quantities are each depend- 
ent in a complicated way both on the fuel supply 
and on the size of the intake or exhaust passages, 
which may be made variable. This is indeed a dif- 
ficult problem for the control engineer. 

Even with a single loop control, the designer 
usually has, in practice, only a rather rough idea 
of the various time lags, so that he cannot expect 
to lay out a complete new scheme from theory 
alone. Analysis is none the less important for 
several reasons — calculations enable the designer 
to decide which factors it is most profitable to ad- 
just to improve the performance and, furthermore, 
he can obtain from his equations some indication 
of the best performance which is attainable. Theory 
can accordingly provide him not only with a guide 
for his early designs, but also with a goal at which 
to aim. It may thus help to estimate what degree 
of refinement is economically desirable. 
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Fig. l-Automatic food freezer has been developed jointly by the York Corp. and 


Union Steel Products Co. 


Food items are moved on a continuous basis through freez- 
ing tunnel by spiralling conveyor system. 


As an example of capacity, unit 60 feet 


long, 14 feet wide and 11 feet high can freeze 3560 loaves of bread or 9300 pint 
packages of ice cream in an hour. 


LIGHT PRODUCT CONVEYOR ASSISTS 


CONTINUOUS FOOD FREEZING 


UPGRADING batch-type operations to con- 

tinuous production processes is a modern 

cost-cutting trend which is evidenced in all 
types of industries. Typically, it is the use of 
conveyors to provide for processing while items 
are in transit that has upgraded batch-type freezing 
operations in the food industry—and in particular 
most recently in the bakery field. 

As used by the bakery industry, controlled 
freezing, storing and thawing of bakery items is 
a unique method in achieving production econo- 
mies. Normally, baked goods must be prepared 
for use on an as-needed basis. However, goods 
properly frozen immediately after baking can be 
stored until needed and, when thawed, suffer no 
deterioration of quality or appearance. 

With facilities for frozen storage, in only one 
run during a given week, the modern bakery can 
produce a quantity of an item which might have 
required five or six separate production setups 
throughout the week. Considering the variety of 
items produced, general problems in preparing and 
baking different products each day, different pack- 
aging requirements, etc., it can be seen that baking 
for frozen storage is a considerable improvement 
over prior production methods. Early applications 
of this freezing technique involved the consider- 


AUTOMATION—July 1956 


able labor of manually racking the various items 
and moving batches of product into and out of 
cold storage on hand carts. 

An automatic, continuous food freezer capable 
of handling a variety of baked goods simultane- 
ously has been developed by the York Corp. in 
co-operation with Union Steel Products Co., manu- 
facturers of conveyors. Though developed for the 
baking industry, the continuous freezer is appli- 
cable to the freezing of food products such as 
poultry, packaged meats, ice cream and other bulk 
items. Basically, the automatic freezer consists 
of a conveyor system which transports the prod- 
uct into a freezing tunnel, then moves it steadily 
through the tunnel until the proper freezing tem- 
perature of the item is achieved, Fig. 1. The 
frozen food is then transported to a holding room. 
Variations in capacity, freezing times, conveyor 
widths and speeds, etc. can be engineered to meet 
the demands of various food industries. 

The conveyor consists of self powered, synchro- 
nized sections of steel wire belting which move 
on nylon bearing strips mounted on formed chan- 
nels, Fig. 2. The linked steel wire belting allows 
complete circulation of air around all products and 
provides a clean sanitary surface so important 
to food industries. This is the same type of light 
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Fig. 2—Freezer unit, with outer walls and roof of tunnel 
removed, shows conveyor system, fans and banks of 
freezing coils. Sketch indicates method of joining wire 
lengths to form conveyor belting. Conveyor travels on 
nylon guides mounted on formed channels. 
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Fig. 3—Graph compares effects of cooling core of loaf 
of bread to 20F and placing in OF storage against 
cooling core to OF and placing in storage. Basic pur- 
pose of freezer is to reduce temperature through cri- 
tical 65 to 20F range as rapidly as is possible. Little 
is accomplished by using freezer capacity to reduce 
bread to temperature which it will eventually assume 
in storage. Hence, bread is removed from freezer 
after core has reached 20F. 


product conveyor that has found application in 
various phases of handling in the food industry. 

A compound compression system is used to pro- 
duce the low temperature refrigeration required. 
The system is made up of necessary controls, a 
rotary and a reciprocating compressor. Freon gas 
vaporized in the cooling cycle is removed from a 
receiver by the rotary compressor and pumped 
through an inter-stage cooler to the second stage 
reciprocating compressor. High pressure gas is 
condensed in a water cooled condenser and flows 
into the receiver where it is pumped through the 
coils. A coil bank is placed along either side of 
the conveyor in the freezing tunnel and air is 
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circulated by six propeller-type fans. Temper. 
ature of the coils is maintained at approximaiel, 
—40F. The specially designed air distribution «ys. 
tem results in a uniform air temperature of \F 
throughout the entire enclosure. From end to 
end and top to bottom the temperature variance 
is less than 2F. 

It is of interest to note that the subject of 
freezing baked goods required a thorough object ive 
investigation to insure the proper design of a 
freezer which would fit into present bakery pro- 
duction lines with a minimum amount of change 
in existing equipment type and location. Research 
had previously established the ideal conditions for 
freezing and storing of bread. Ideally, the tem- 
perature of freshly baked products should be re- 
duced through the staling range of 65 to 20F as 
quickly as possible and stored at OF. Questions 
to be answered involved the most practical freez- 
ing time and determination of the point below 
20F at which bread should be removed from the 
freezer and placed in storage, Fig. 3. Tests proved 
that for optimum operation bread should be re- 
moved from the continuous freezer when its core 
had reached a 20F temperature. With the York- 
Union Continuous Freezer, this optimum point 
can be reached 90 minutes after the wrapped bread 
enters the freezer. Similar types of tests were 
run on specialty products, i.e., doughnuts, cakes, 
etc., to establish the feasibility of using the same 
freezer for these items and bread. Tests proved 
that there was little penalty in handling these 
products simultaneously on the same conveyor. 


In that the main use of frozen bakery items is 
within the bakery itself, defrosting of the frozen 
product next came under study. Here, the prob- 
lem is the reverse of freezing in that the temper- 
ature of the product must be raised to 65F as 
rapidly as possible consistent with other factors 
such as preventing moisture formation on the prod- 
uct or wrapper. Ideal conditions for defrosting 
were determined as being at a temperature of 100F, 
50 per cent relative humidity, and with a minimum 
air velocity of 200 fpm in the defrosting room. 

In the past, a major deterrent to the freezing 
of most baked goods has been the relatively high 
cost of freezing and storing a bulky, low-cost item. 
Fortunately, the advantages of a continuous sys- 
tem can offset, to a great extent, the cost of freez- 
ing bread on a large scale. Depending on the 
method of merchandising, losses from staling can 
be reduced or completely eliminated. Production 
schedules can be smoothly adapted to a five-day 
work week and to extended lines of distribution 
from a single bakery. Unexpected fluctuation in 
sales volume can be absorbed with little or no loss 
because of either goods produced in surplus or of 
inadequate supplies of freshly baked goods. Con- 
trolled continuous freezing insures a uniformity 
of product that is as equally acceptable to the 
customer as freshly baked goods. Baked product 
freezing has every indication of making baked 
goods a stable item rather than a perishable com- 
modity. 
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a fully automatic cycle. 


tion. 


PRODUCTION OF 
MOTORS AUTOMATED 


Increased use of motors in automation installations creates need 


Fig. 1—Blanking press shown here operates on 
Laminations produced 
from rolls of sheet steel are moved on for 
further operations via under-floor conveyors. 
Metal floor boards are removed to show opera- 
Barrymounts used under machinery pro- 
vide flexibility to the automated plant layout. 


for automated facilities for motor manufacture. In this installa- 


tion a manual line for special motors is integrated with automatic 
lines for standard models to achieve maximum utilization of high 


production equipment. 


PLANNING ahead has resulted in many au- 
tomation programs being established in Amer- 
ican industry. Such planning is often spurred 
by a company’s estimate of production facilities 
required to meet forecasts of market increases. 
The installation of modernized facilities has a 
snowballing effect on the nation’s economy by 
creating, in turn, increased demand for production 
equipment and components that make up auto- 
mated facilities. Illustrating this action and reac- 
tion is the modernized General Electric Co. plant 
at Schenectady which produces low integral horse- 
power induction motors for their Medium Induc- 
tior Motor Dept. 

Thinking for this new facility started as early 
as 1948. Business was booming and a survey re- 
vealed that the Tri-Clad motor was well accepted. 
Customer demands for new motors were becoming 
more complex in sizes, types and modifications 
which were being requested to fit in with the trend 
toward greater mechanization. Overall demand 


for these products was increasing to the point 
where the facilities then in use would soon become 
overloaded. 
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O. F. Vea, general manager of the Medium In- 
duction Motor Dept., has said: “From the begin- 
ning our approach was to consider the operation 
as one integrated unit across all functions. The de- 
signer, the manufacturing engineer, procedure 
specialist, and the product planner all worked in- 
timately together on all aspects of the plan. The 
plant was considered as one system or machine 
and an organization plan was developed to inte- 
grate with it. The keynote of the plant was auto- 
mation. Here we are manufacturing motors which 
will serve to mechanize and automate American 
industry of today and tomorrow. And it is only 
logical that the shoemaker’s son should wear 
shoes.” 

General Electric estimates that 80 per cent of 
the motors in use in American industry are induc- 
tion motors, and that the motor market will in- 
crease in the next ten years by at least 75 per 
cent. Again at this point, management concern 
for action and reaction circumstances enters the 
planning. To be in a strong competitive position in 
an expanding market it is not enough to have only 
the automated production facilities necessary to 
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pounds of rotor and stator punchings are annealed 
every hour with one pass through this furnace. 





| Fig. 2—At General Electric Building 85, hundreds of 
| 














make the product. New marketing programs had 
to be developed to maintain order rates that are 
higher and steadier than ever before. These include 
advertising and selling techniques designed to as- 
sure that a satisfactory per cent of the increased 
market potential is obtained for the company. 


> General Plant Layout 


Layout of this new $7 million facility was made 
with the aid of a scale model which assisted with 
the early planning and served as a guide during 
the installation of the equipment. The plant is or- 
ganized into three basic areas running the length 
of the building. It is, in effect, three factories in 
one. The two outer lines are high-volume, low- 
variety manufacturing facilities using flow and 
mechanization techniques to mass produce 100 
standard motor models which comprise 60 to 70 
per cent of the total business. 

The center line is a low-volume, high-variety 
manufacturing facility which draws standard parts 
from the two outside lines and then modifies and 
alters them to turn out the other 1 million special 
types of motors which can be made in this plant. 

This complete separation of manufacturing re- 
sponsibility for standard and special motors is an 
important customer service aspect of the new plant. 
No longer do the special motors flow down the same 
lines as the standards to slow down the entire 
manufacturing process. In the high production 
lines on either side of the factory, the standard 
models are mass produced and stocks of these 
motors are maintained at the back of the factory. 
Standard models of the 7\~ to 30 horsepower mo- 
tors progress from stampings to finished motors 
in three 8-hour shifts. Formerly it took two weeks 
to produce these motors. The cycle of models is 
repeated on a biweekly schedule, each model num- 
ber being manufactured every two weeks. The 
longest shipping cycle on a standard motor, there- 
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fore, is two weeks, and it is only this long if «he 
factory is unable to ship from stock. 

Streamlined materials handling has sharply in- 
creased production of the motors. Transfer of ma- 
terial to successive work stations is accomplished 
by roller conveyors, overhead trolley conveyors 
and transfer mechanisms built into certain ma- 
chines. Metal scrap from the punch press opera- 
tions is collected under the floor in an automatic 
operation conveying it to a chute which shakes 
the scrap into a large bucket. The cycle is con- 
cluded as the bucket fills to a pre-set load, when 
it automatically lifts to a position where the scrap 
is dumped into a collection truck outside the build- 
ing. The bucket then returns again to its original 
position at the end of the chute. Shaking opera- 
tion of the chute starts and stops at set intervals 
as part of the cycle. 

Flexibility has been enhanced by placing al! 
machines except the largest punch presses on mov- 
able mounts. These mounts absorb shock of op- 
eration and provide for easy removal of a machine 
for maintenance purposes as well as allowing for 
revision of the plant layout as further refinements 
of the manufacturing technique are developed 

Each layout for standard model production has 
a main line which starts with the punching of rotor 
and stator laminations, splits into parallel lines 
for the manufacture of completed rotors and stators 
and is joined by branch lines that machine rotor 
shafts, stator frames, end shields, and connection 
boxes. All branches come into the main line before 
it reaches the final assembly and test stations 
The finished motors are then boxed and stored 


> Automated Process 


One of the standard lines will be used to illus- 
trate the steps of the manufacturing process. This 
line manufactures 40 standard models of motors 





Fig. 3—A molten aluminum alloy, heated to more than 
1,000°F, is pressure-cast into the rotor core in a proc- 
ess which prevents air pockets from forming in the core. 
Internal fan fins are cast as one piece with the rotor 
for extra strength. 


AUTUMATION-——July 1956 

























































































Fig. 4—End shields are machined at several stations. 
New design of tooling and equipment helps assure 
better alignment of bearings for longer motor life. 


all in the NEMA 254U and 256U frames. Having 
motor frames of only one diameter to contend with 
greatly simplifies the problem of mechanizing cer- 
tain operations. 

In the punch press area, seven presses are 
linked together in an almost completely auto- 
matic operation that produces stator and rotor 
laminations for these NEMA 250 size motors. The 
blanking press is fed continuously from coiled 
steel stock. Under-the-floor conveyors move the 
material from one press to the other, Fig. 1, and 
an under-the-floor conveyor system automatically 
removes all the scrap from the area. In this area 
is achieved what is perhaps the highest degree of 
mechanization in the plant. 

The original blank has an outside diameter of 
the size required for the stator and an inside diam- 
eter as required for the rotor. The second press 
operation blanks out a rotor and stator lamina- 
tion from this original blank and sends each on its 
way in separate conveying systems. Stator blanks 
are subsequently notched by a press setup using 
one hit per blank, while rotor laminations are 
notched on V & O press setups that automatically 
index and make one notch per hit. 

From the press area, stacks of punchings move 
by gravity-fed conveyor to a welding area where 
stator laminations are welded into the motor’s 
magnetic core. A welding machine puts 12 welds 
on the outside perimeter of the stator core auto- 
matically. The stator core then passes through an 
annealing furnace, Fig. 2, and into a winding 
area, where the motor windings are inserted. Wind- 
ing is an operation that has not yet been mech- 
anized, and it is here that the highest amount of di- 
rect labor in the factory is employed. 

After winding, the motor core passes through a 
varnishing and baking operation. The core is 
placed on a moving conveyor, and three varnishing 
and baking cycles are applied automatically with- 
out further handling on the part of the operator. 

The stator core is swung like a pendulum after 
emerging from the varnish bath, to insure an even 
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flow of varnish throughout the windings. The 
stator cores then travel down conveyors to a sta- 
tion where they are pressed into the motor frame 

The cast iron stator frames of the Tri-Clad “55” 
motors are machined on a Natco multi-station 
boring, tapping, and drilling machine. This is a 
fully automatic transfer type machine. The frame 
emerges completely machined and cleaned. After 
the stator core is pressed into the frame, this 
part of the motor travels to the assembly area. 

The rotor punchings meanwhile have been passed 
through a core plating operation where they re- 
ceive a coating of special varnish which improves 
the electrical properties of the rotor. From the core 
plate bath, the rotor punchings are put in a die- 
casting machine, Fig. 3, where the rotor bars, end 
rings, and fan are cast as one piece of aluminum 
From the casting machine, the completed rotor 
cores travel on an overhead conveyor to the final 
assembly area. 

On a branch line, shafts are machined on auto- 
matic lathes, and they, too, travel from here to the 
final assembly area. Four machines perform all 
the drilling, boring and tapping operations re- 
quired on the end shields, Fig. 4, and the finished 
end shields travel on to the assembly area, where 
the mass produced parts are assembled into com- 
pleted motors. To assist in the assembly, there 
is a lineup of transfer mechanisms and holding 
devices that assures true motor alignment and 
speeds the assembly operation. 

From the assembly area the motors pass on to 
an automatic test stand, Fig. 5. Here, in two sta- 
tions, the motor is automatically tested and checked 
for noise, vibration, and quality of insulation. If 
the motor fails to meet the standards of any one 
of these tests, it is automatically rejected by the 
test machine and does not pass down the final 


Fig. 5—All Tri-Clad motors receive running, sound and 
electrical characteristics tests automatically on rotating 
tables*at the end of each standard production line. 















assembly line to painting, boxing and shipping. 

At the end of the line a supply of motors is 
stored to meet fluctuating customer demands. In 
this stock rack, motors are loaded into the rear of 
the rack, roll to the front by gravity and are re- 
moved as needed. This gives automatic turn- 
over of the stock. 

In addition to the speed achieved on this man- 
ufacturing line, real improvements have been 
realized in quality control. Besides being inspected 
on the automatic test stand after assembly, each 
of the motor parts is carefully checked and tested 
in the area where it is manufactured. 

For example, the stator cores are tested for mag- 
netic properties after annealing, before the elec- 
trical windings are applied. After the windings 
have been inserted, the wound stators receive a 
high-potential test. If they fail here, they never 
have a chance to get assembled into a motor. 

Each rotor is tested for dynamic balance. All 
machined parts, stator, frames, and endshields, 
must pass tests and be within close tolerances be- 
fore they reach the final assembly area. 

In addition to this, engineers periodically select 
random completed motors, tear them down, and 
give them complete mechanical and electrical in- 
spections. In a mechanized modern motor plant like 
this it is possible to maintain increased high qual- 
ity standards. 

While the standard lines are turning out high- 
volume models, the special line is engaged in the 
business of serving special customer needs. What- 
ever anyone wants in the way of special shafts, 
special voltage, special insulation, or any other 
special motor feature or accessory, is built for 
him on the center manufacturing line. As a re- 
sult of this line the production rate on special 
motors has been more than doubled, and shipping 
cycles have been reduced from 8-12 weeks down to 
3-6 weeks. 

The special line operation draws as many stand- 
ard components as possible from the highly mech- 
anized standard motor lines. This not only pre- 
vents duplication of machines in the factory, but 
it also helps to achieve minimum costs on the spe- 
cial motors. 

The third line, on the opposite side of the fac- 
tory, is another standard manufacturing facility, 
except that it is set up to manufacture some 60 
standard model motors in the NEMA 280 and 320 
frame diameters. Its method of operation and ma- 
chining is similar to that of the 250 diameter line. 


> For the Future 


In speaking of this automated production facility, 
J. R. Olin its superintendent says: “Here in our 
Tri-Clad “55” motor plant we have seen our long- 
range dreams come true. We have built a plant 
with capacity for the future. We have built flexi- 
bility to meet changing customer requirements for 
various motor types. We have achieved the ulti- 
mate in mechanization for the kinds of motors we 
are making. And we have realized new standards 
of employee comfort and morale.” 
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TAPE CONTROL 
SYSTEM 


ONE OF THE DIFFICULTIES presented in 

tape controlled machines is the great compli- 

cation caused by the attempt to provide com- 
plete versatility. The desire to reproduce any con- 
tinuous trace from a minimum of plotted points has 
resulted in computing problems in which digital in- 
formation requires analog conversion with con- 
siderable complexity of manipulation. 

Electronic Control Systems Inc., has avoided this 
complexity of equipment by utilizing pulsed signals 
on magnetic tape in a Digimatic system which pro- 
duces servo commands for machining straight lines 
and circular arcs (not just chord approximations). 
However, higher order curves can be produced by 


system operates on digital input, and in its basic 
form provides for control of a large percentage 
of the operations normally required of vertical 
milling machines. 

Digimatic consists of two principal units—a 
planning desk, the main part of which is a high- 
speed decimal computer and tape recorder, and 
a machine control unit which governs the opera- 
tion of a machine tool by the instructions on the 
magnetic tape. To prepare a typical precision cam 












AUTOMATION—July 1956 





fig. 1—Vertical milling machine and 
Digimatic electronic control unit. Nu- 
merical instructions, automatically com- 
puted by the planning desk and re- 
corded on magnetic tape, control 
operation of the milling machine. 










Fig. 2—Operator entering dimensions 
of part to be produced into Digimatic 
planning desk. Computer in cabinet, 
at left, interpolates dimensional in- 
formation into pulse signals which are 
recorded on magnetic tape. Cabinet 
at right contains power supply for all 








units of planning desk. 


| FEATURES SIMPLIFIED PROGRAMMING 


for machining from a metal blank with a magnetic 
tape controlled vertical milling machine, the dimen- 
sions of the finished part are first fed into the plan- 
ning desk in sequence, Fig. 1, through a keyboard 
similar to that of an adding machine. After each 
dimension is entered into the keyboard, the oper- 
ator presses a button marked Compute, signaling 
the computer to take that dimensional data and 
convert it into the proper numerical instructions, 
which it simultaneously records in pulse form on 
the magnetic tape. 

While each computation is in progress—a mat- 
ter of less than a minute for most dimensions— 
an indicator lamp is lighted on the keyboard, let- 
ting the operator know that he should wait be- 
fore entering further instructions. When the com- 
puter is ready for the next dimension a Ready 
lamp is lighted. 

The computer not only converts the dimensional 
information into the correct number of electrical 
pulses, but it also checks itself, and will flash a 
warning light if an error is made. This is done 
by counting the number of pulses, making sure 
that they corresponded to each original dimension 
entered into the keyboard. 
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After all the instructions have been computed 
and recorded on the magnetic tape, the tape is 
rewound before being played back to the machine 
control unit. A machinist clamps the blank in the 
fixture, and inserts a tool in the spindle. From 
then on, servomotors on the milling machine, Fig. 
2, obeying the tape-recorded instructions, move 
the machine’s work table back and forth, and up 
and down, until the part is completed as shown on 
the original blueprint. The present Digimatic is 
accurate to within one thousandth of an inch, but 
finer tolerances can be provided if required. 

One of the advantages of Digimatic over other 
numerical control devices with which it might be 
compared is its simplicity. Any competent ma- 
chinist who can read a blueprint can learn to pro- 
gram the operation of the device with little extra 
training. In actual machine shop operation, since 
preparation of a tape of recorded instructions 
would be required only when a new part is to be 
produced, one Digimatic planning desk would serve 
as many as five, or even more, machine control 
units. Furthermore, because of the closed loop design 
applied to the self-checking feature of Digimatic, 
pieces produced have close uniformity. 


























A UNIQUE HANDLING MACHINE enables 
standard furnace and roll forging equipment 
to automatically preheat and point the ends 

of coil spring blanks at a rate of 618 pieces per 
hour. The machine, Fig. 1 was developed by Ex- 
pert Automation Machine Co. to handle steel rods 
34-inch in diameter and 12 feet long. This ma- 
chine receives bundles of rod stock from a cradle, 
feeds one end of each rod at a controlled rate 
through a slotted furnace that heats the end to 
1900F, and reciprocates the heated ends in and out 
of forging rolls and squeezing dies. The piece is 
then marked with its part number by a coining die 
and the rods are delivered to a chain conveyor 
on which they are cooled and dropped into a sec- 
ond cradle for conveying to the spring coiler. 

All actions of the rod handling unit are either 
operated or controlled by the operation of the 
forging press. The single human operator must 
regulate only the incoming and outgoing cradle 
conveyors. A control console mechanically driven 
by the forging press has cam operated valves that 
sequence all air cylinder functions. Seven revolu- 
tions of the roll forging press complete a cycle 
and produce a pointed and marked rod. 


» ne It Operates 


The cradle which brings the bundles of rods 
from the stockroom to the machine is mounted on 
a conveyor dolly. Two hydraulic cylinders dump 
the load of rods from the cradle onto an inclined 
ramp down whieh they move under control of a 
chain conveyor arrangement. An air cylinder con- 
trolled selector plate mechanism feeds one rod at 
a time from the ramp to a rotary feed device. Op- 
eration of the hydraulic dump cylinders and the 


MECHANICALLY CONTROLLED AIR POWER 
AUTOMATES FORGING OPERATION 


selector plate mechanism are controlled by the 





amount of rod stock on the inclined ramp. 

Motions of the rotary feed device are syn- 
chronized with twin helicoidal screws which con- 
vey the rod ends through the heating furnace. 
Timing of the rotary feeder to the screws is such 
that it delivers one rod in each axial thread space 
of the screws. The screw conveyor feeds the rods 
at a controlled rate for proper heating. 

Rods are passed from the screw conveyor to the 
reciprocating mechanism by an air cylinder actu- 
ated feeding device. They are positioned on the 
reciprocating mechanism by an air operated pad- 
dle mounted on the roll forging press and are 
clamped in place by another air cylinder. Recipro- 
cation of the rod is then accomplished by still 
another air cylinder. 

Part of the basis for the high speed operation 
of this forging installation was the positioning of 
the forging press squeeze dies directly in front of 
and in line with the forging rolls. This makes it 
possible to perform the desired rolling and squeez- 
ing operations by merely reciprocating the rod. In 
the pointing process the rod end is fed into the 
forging rolls then retracted to a stationary posi- 
tion where the end is squeezed by the air cylinder 
controlled squeezing die. These steps are repeated 
three times. In a final squeezing operation, the 
rod end is lifted in the squeezing die position by 
an auxiliary air cylinder to a die section which 
coins the part number in the piece when the 
squeeze dies close. 

From the reciprocating mechanism the rods are 
deposited on a chain type cooling conveyor by an 
air motor operated rotary cam mechanism. The 
cooling conveyor dumps the rods into another 
cradle which is conveyed to the spring coiling ma- 
chine when the cradle is sufficiently loaded. 


Fig. 1—Bars for automobile coil springs are 
pointed on one end before they are coiled. 
This handling machine automatically passes 
one end of each coil spring blank through a 
heating furnace and reciprocates it in and out 
of forging dies and a marking die. 
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Fig. 1—Packages traveling on the main conveyor at left are automatically discharged 
to selected storage and processing lines at center. The items are pushed from the 
main conveyor by discharge blades which travel on the bridge structures across the 


main conveyor. 


MAGNETIC MEMORY 


CONTROLS 
DISTRIBUTION CONVEYOR 


By DONALD C. MULLER and S. M. ALDER 


Chief Design Engineer Sales Engineer 
A. J. Bayer Co Minnesota Mining & Mfg. Co 
Los Angeles, Calif St. Paul, Minn 


Selective distribution of discrete 
items from a single incoming 
stream to several points for 
processing or storage is a com- 
mon problem. The authors de- 
scribe an efficient solution by 
which handling actions are per- 
formed in accordance with re- 
corded instructions. 
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SAVINGS of more than $100,000 per year 

are reported for conveyor systems with mag- 

netic tape memories which have been in- 
stalled at Air Force supply depots over the country. 
Reduction from 40 hours to 4 or 5 hours is reported 
for the time necessary to handle a typical dis- 
tribution job. Labeled ASSET automatic se- 
lected station electronic timer —- the magnetic tape 
units have been developed and installed by the A. J. 
Bayer Co., manufacturers of conveyor systems. 
At present, ASSET units have been installed 
only in Air Force supply depots, but some 35 units 
are in operation at seven different bases. Longest 
conveyor systems operated by ASSET to date are 
500 and 750-foot systems at Hill Air Force Supply 
Depot, Ogden, Utah. Since the system automat- 
ically shunts packages, cartons, boxes or crates 
from a main conveyor line to selected stations or 
branch conveyors, commercial applications fore- 
seen include distribution warehouses, mail order 
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houses, freight terminals, mail handling and other 
handling operations. 

A main conveyor, Fig. 1, can carry incoming 
boxes down one side of a warehouse past various 
bays and storage areas for different types of goods. 
At each bay a shorter discharge conveyor may 
branch off from the main conveyor. The mag- 
netic tape system makes it possible for a single 
operator at the loading end of the main conveyor 
to note the type of goods contained in each pack- 
age as it approaches, decide to which warehouse 
area it should go, and then push a selector button 
for that particular discharge point. 


> How It Works 


Basically the system incorporates a magnetic 
tape scale model of the actual conveyor layout, 
Fig. 2. Representing the endless belt-type main 
conveyor is an endless loop of magnetic tape — 35 
mm wide, double-perforated, magnetic film made 
by Minnesota Mining & Mfg. Co. Conveyor and 
tape are locked in synchronization, but the tape 
speed is geared down 6-to-1 so that the conveyor 
speed of 48 fpm is represented by a tape speed of 
only 8 fpm. As a result, a distance of 6 feet on 
the conveyor is represented by 1 foot on the tape. 
Distance on the conveyor from the timing point 
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to the farthest pusher determines the length of 
tape. To save space on the tape panel, the tape is 
wormed back and forth over rollers. An impulse 
recorded on the tape represents a package placed 
on the conveyor, while a discharge point a specific 
distance down the main conveyor is represented in 
the tape unit by a playback, or pickup, head 
mounted a proportionate distance down the tape 
path from the record head. 

To enable the system to handle several discharge 
points, five recording heads are lined up across the 
35 mm tape. Each discharge point has an associated 
recording head, and each of the five heads has its 
own track, or channel, along the tape, with an un- 
recorded space between the parallel tracks. Cor- 
responding playback heads for each discharge 
point are mounted in the respective channels at 
the correct distance from the recording heads. For 
example, if the first discharge point is 12 feet from 
the timing point, the first playback head will be 
located 2 feet down the tape path from the row of 
record heads. If the second discharge point is 
24 feet from the timing point, the playback head 
in the second channel will be 4 feet from the record 
heads, and so on, maintaining the 6-to-1 ratio. 

If more than five discharge points are to be 
handled, a second bank of five recording heads is 
mounted at a second position across the tape. This 
bank is slightly offset, so the heads record in the 
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Fig. 3—Point of package discharge is selected by this 
operator near the head of the main conveyor. He 
presses a button for the desired discharge as the 
package passes him on the conveyor. 


spaces between the first five channels, and the 
ten channels interlace. If more than ten stations 
are to be handled, a second or third tape layout 
is added to the panel to provide the additional dis- 
charge points. 


> Operating Steps 


Sequence of the events that take place is as fol- 
lows. The operator for the ASSET unit is stationed 
near the head of the main conveyor at a pedestal- 
mounted control station equipped with a series of 
selector pushbuttons one button for each dis- 
charge point or station along the main conveyor. 
When the operator decides the area of the ware- 
house or system to which a particular package 
should go, Fig. 3, he pushes a selector button on 
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his control panel for that discharge station. This 
energizes the recording head in the tape channel 
for that point. 

The control unit goes into action when the mov- 
ing package interrupts the beam of a photoelectric 
cell at the side of the conveyor near the operator, 
Fig. 4. It then takes over with its magnetic tape 
memory and automatically discharges each package 
at the appropriate point down the line, precisely 
centering each package at its discharge station, 
and requiring no attention from the operator other 
than initially pushing the correct button. 

A centering device finds the exact centerline of 
the package along its axis of travel regardless of 
its length, and an impulse is automatically recorded 
in the selected channel on the tape when the pack- 
age center reaches a fixed point on the conveyor 
called the timing line. As the package progresses 
down the main conveyor toward its discharge 
point, the impulse on the tape moves toward its 
playback head. When the latter arrives, it trips 
a relay operating a pneumatic-powered pusher that 
sweeps the package which is at that instant 
centered at its discharge point off the main 
conveyor. Reason for centering is that it is im- 
portant that the automatic pusher at the discharge 
station contact the package at its center. Other- 
wise a long package might fall when pushed from 
the main conveyor. 


Selector buttons in this unit contain an integral 
pilot light which is illuminated when the button 
is pushed, thereby enabling the operator to verify 
his choice and to correct an error, if necessary, 
by means of a Cancellation switch provided for 
that purpose. The manipulation of one button 
automatically prevents the operation of any other 
button until the first timing sequence has been 
completed. There is a Repeat switch for auto- 
matically discharging a series or train of packages 
at the same discharge station without pushing the 
selector button each time. 

A red warning light is included on the panel. 
The light goes on when the package cuts the photo- 













electric beam, and stays on until the signal is re- 
corded on the tape and the relays have returned 
to normal. This serves as a guide to proper spac- 
ing of packages on the conveyor, since the operator 
is instructed to wait for the warning light to go 
off before allowing another package to cut the 
photoelectric beam. Should the operator fail to 
wait, and the beam be cut while the red light is 
on, the conveyor stops automatically, and the op- 
erator must retrieve the package by hand, pull it 
back from the beam, and then restart the conveyor. 

Spacing of packages is important to give the 
pushers, or discharge blades, time to push a pack- 
age across the main conveyor onto the discharge 
conveyor or platform and then return. This re- 
quires approximately 3 seconds, and at a conveyor 
speed of 48 feet per minute, packages should be at 
least 3 feet apart. 


> Design Considerations 


One of the chief reasons for using magnetic tape 
as the control medium is the precise control possi- 
ble — especially important for centering packages 
of various lengths. By using double-perforated 
35 mm magnetic film rather than conventional 
quarter-inch magnetic tape, exact synchronization 
is possible. Tape and conveyor are always in 
phase and any possibility of slippage is eliminated. 

Compactness of the tape system, Fig. 5, is also 


an important feature, and further reduction in si: 
is possible through slower tape speeds — especie 
ly where long conveyors are involved. The prese: 
tape speed of 8 feet per minute or 1.6 inch p. 
second is completely adequate although slow: 
than speeds used in most audio recording or oth: 
impulse recording applications. Tape speed ma 
range from one to three inches per second. 

Frequency response, signal-to-noise ratio, an 
other usual considerations in magnetic recordin 
applications are of no concern here, since the pro! 
lem is simply to record an impulse on the tap: 
sense it later, and then automatically erase it whe: 
the tape completes its circuit and again comes past 
the record head. 

Predecessor to ASSET was a mechanical unit de 
signed and installed by the A. J. Bayer Co. for th« 
Union Hardware Co. of Los Angeles in 1950. In 
stead of an electronic timing system, that unit 
used a system of magnets traveling on iron wheels 
to sequence the actuation of the pushers at each 
discharge conveyor. 

An interim series of conveyors abandoned the 
mechanical principle and incorporated 14-inch 
magnetic tape loops contained in accumulation 
cartridges. Each tape-loop was precisely cut to 
a specified length, proportional to the distance 
from the photoelectric cell at the impulse point 
to its particular discharge conveyor. These tapes 
were mounted in a cabinet, side by side, and had 
a common drive to insure a constant speed for each 
tape. 

An important consideration for the future lies 
in the memory system possible with tape whereby 
more intricate conveyor systems could be con- 
trolled. Packages traveling on a main conveyor 
might be selectively discharged from stations along 
secondary conveyors to which the packages are 
selectively fed from the main conveyor. Also, a 
system may have multiple loading points at which 
a number of operators may record station selec- 
tions. 

Another possible layout features the operator at 
a point remote from the ASSET controlled con- 
veyor. He may initiate the destination selection 
as packages are unloaded from a truck at one side 
of a warehouse, and although the transportation 
conveyors intervening between his station and the 
ultimate discharge unit allow the packages to ac- 
cumulate, speed up, or slow down, they neverthe- 
less will be spaced, timed and ejected according to 
original selection when they finally arrive at the 
ASSET-controlled unit. The control unit also has 
been applied to trolley and tow chain conveyor 
systems to indicate when specific carriers or trucks 
arrive at predetermined points by providing visible 
or audible signals. 


Fig. 5—Endiess tape loop model of the conveyor winds 
past a recording and a playback head for each dis- 
charge point. Tape travel between these heads is in 
exact proportion to conveyor travel between a timing 
line and the discharge point. 
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Machines and plant equipment designed for more automatic operations 


For detailed information and literature, use card page 17 


Processing and Assembly Machine 


|) Segmented in-line transfer unit 
= machines, gages, air tests, marks 
Sand assembles seals in cast iron 
| automotive V-8 engine chain case 
covers at a rate of 108 pieces per 
» hour at 80 per cent efficiency. New 
» 40-station, 65-ft long machine is 
made up in eight segments, each 
having separate bases and control 
panels. A single transfer bar car- 
ries parts from station to station 
» through the machine. A variety of 
drilling, countersinking, tapping, 
boring and milling operations is 
performed in the first five seg- 
ments by an assortment of stand- 
ard and special vertical and hori- 
zontal slide units. Hole inspection 
probes that check drilled holes to 
depth are provided in the third and 
fourth segments. If any hole is 
not to depth, the cycle of the next 
segment will not function. In the 
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sixth segment, the chain case cover 
is automatically tipped 90 degrees 
and rotated 90 degrees to orient 
the part in correct location for 
drilling, countersinking and tap- 
ping operations in the seventh seg- 
ment. Parts are then moved by 
the transfer bar through nine sta- 
tions where they pass through a 
conventional wash, rinse, drain and 
blow-off unit. After the ma- 
chined cases have been thoroughly 
cleansed, they are transferred to 
an air test fixture in the eighth 
segment where they are sealed and 
air tested for leaks. An oil seal 
is pressed in at the third station in 
segment eight. Oil seals to be 
pressed into the chain cover cases 
are stacked in vertical tube hopper 
feed assemblies mounted on the 
periphery of an index table. Con- 
trols are provided at the pressing 


station to assure that the unit will 
not function unless a seal is ready 
to be pressed in right side up. Up- 
side down seals are ejected from 
the pressing position automatical- 
ly. Snyder Tool & Engineering 
Co., 3400 E. Lafayette Ave., De- 
troit 7, Mich. 

Circle 401 on Inquiry Card 


Elevating Hopper Feeder 


Cylindrical parts are fed auto- 
matically with elevating hopper 
feeder. Designed with a 10 cu ft 
hopper and a 6-inch wide elevating 
belt, conveyor feeds, transfers and 
pushes slugs through an induction 
coil and then delivers those heated 


parts to the production machine 
at a predetermined high rate of 
feed. Range of cylindrical parts is 
from %%-inch diameter, *% to 3 
inches long, to 11% inch diameter 
and 11% to 3 inches long. Power is 
furnished by a % hp, 220 or 440 v, 
three-phase nenes through a vari- 
able speed drive. Feedall Inc., Wil- 
loughby, O. 

Circle 402 on Inquiry Card 
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Metal Surface Measuring Unit 


Designed for use in decoiling and 
shearing lines, roll feeding lines 
and roll forming lines, lineal sur- 
face measuring unit provides in- 
stantaneous changeover as_ to 
length requirements, elimination of 
accumulated error and minimum 
and maximum length restrictions, 
and the troubles caused when run- 
ning the lighter gages. Method of 
surface measuring is accomplished 
by using an electrical measuring 
controller manufactured by Berke- 
ley Div., Beckman Instruments Inc. 
Measuring controllers are fur- 
nished as a single preset or dual 
preset unit, depending upon the 
line requirement. If only one sig- 
nal is required, such as for a con- 
tinuous running decoiling and 
shearing line or a roll forming line, 
a single preset counter is used 
which would develop the final sig- 
nal for the clamping and shearing 
cycle. If two signals are required, 
such as for a roll feeding line 
which would involve a start and 
stop cycle, a dual preset counter 
is used. One signal would be used 
for the slow down action and the 
second signal for the final stopping 
action. For roll feed or decoiling 
and shearing lines two signals are 
sometimes needed when running on 
the hop; a dual preset counter is 
used and the first signal is used 
for slow down. In operation, the 
coiled material or formed section 
passes over and drives a measuring 
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roll which in turn actuates an im- 
pulse generator giving out impulse 
signals for registration into the 
measuring controller. Upon reach- 
ing the preset number of impulses, 
the shearing or blanking unit will 
be actuated. Immediately after this 
signal is given, the measuring con- 
troller resets itself to zero reading, 
thereby eliminating accumulation 
of error and any loss of count. 
Dahistrom Machine Works Inc., 
4227 W. Belmont Ave., Chicago, 
Ill. 

Circle 403 on Inquiry Card 


Case imprinter 


Motor driven, flexographic case 
imprinting conveyor line unit is 
designed for easy attachment to a 
conveyor, case sealer or other han- 
dling machine where it can imprint 
contents’ identification, brands, 
varieties, export markings or oth- 
er copy on the side of containers 


automatically. In addition t Ship. 
ping cases, the unit is suita jc for 
imprinting rectangular meta Cans, 
wooden fruit crates, wire o) strap 
bound bundles, and meta an. 
munition boxes. Features f th, 
new machine are a limit -witc 
activated electromechanism ind a 
vertical flexographic printin,: sys. 
tem. The electromechanisn con. 
trols the placement of the imprint 
so that it appears in the exact de. 
sired location on every container 
regardless of irregular container 
flow. Motor driven flexographic 
printing unit, which uses fas: dry. 
ing liquid ink of any color, 1as a 
variable speed mechanism which 
enables it to synchronize its action 
with the surface speed of moving 
containers to make clean, sharp, 
nonsmudge imprints. The 750 
Rolaprinter machine operates with. 
out attention at speeds up to one 
imprint per second, and may be 
quickly adjusted to accommodate 
containers of different size or to 
vary the location of the imprint. 
Adolph Gottscho Inc., Hillside 5, 
N. J. 

Circle 404 on Inquiry Card 


Automatic Indexing Table 


Reproduction, in complex pat- 
terns, of drilling, reaming, tapping 
and many other operations js pos- 
sible with automatic indexing ta- 
ble. Its use in combination with 
radial drills, milling machines, tur- 
ret drills or other suitable spindles 
results in a universal production 
machine. An accumulator mechan- 
ism—a counter which registers ta- 
ble travel in inches—can be used, 
or a master part can be mounted 
on the table. Wherever a hole is 
indicated, an indentation is made 
on the tape. In production, the sens- 
ing mechanism will position the 
holes in the workpiece according 
to the indentations. Indexing speed 
of the machine is variable from 
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6 to 90 inches per minute. In op- 
eration, the table indexes rapidly, 
then slows down for accurate posi- 
tioning. It positions to 0.001-inch. 
The unit is fully electric and push- 
putton controlled. One tape con- 
trols transverse movements of the 
worktable and the other controls 
jongitudinal movements. These 
movements are controlled electro- 
magnetically by an,electric clutch- 
brake which makes split second 
starts and stops of the lead screws 
as the switches sense the markings 
on the tapes. The unit eliminates 
the need for jigs, fixtures, drill 
bushings and other components. 
Micro-Positioner Corp., 716 Wil- 
shire Blvd., Santa Monica, Calif. 

Circle 405 on Inquiry Card 


» Roll Straightener Cradle 


Combination coil cradle and 
power driven straightener model 
PDSC-940 handles material up to 
9 inches wide and in thicknesses 
of 0.025 to ¥g-inch. Coils with out- 
side diameters up to 40 inches and 
weight up to 1500 lb are processed 
on the machine. It features a 
cradle with five coil rest rolls 
mounted in self-adjustable align- 
ing bearings. Inner side frames 
crank is adjustable to accommo- 
| date stock width. The straightener 
is equipped with six hardened and 
ground straightening rolis mount- 
ed in needle bearings—lower three 
are power driven—plus a pair of 
hardened and ground power driven 
take-in rolls. All upper straighten- 
ing rolls are individually adjust- 
able. Straightener is of hinged con- 
struction to facilitate cleaning of 
rolls and starting a new coil. Con- 
trol mechanism is a mercury 
switch loop. Outputs from 49 to 
197 fpm are provided by 2 hp 
variable speed drive. U. S. Tool 
Co. Ine., Ampere, N. J. 

Circle 406 on Inquiry Card 
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EFAGLE flLEXOPULSE 


repeat cycle timer 
WITH S.P.D.T. SWITCH 


No gear change or resetting of cams required 


| OFF TIME ‘on Time ¥ 
This Flexopulse Repeat Cycle Timer is ideal |, soyysranue -snlustant 


for controlling processing machines requiring | 

adjustable timed cycles. The “on” or “off” 

intervals are easily adjusted. Either can be 

adjusted without disturbing the setting of the 

other. Instead of resetting cams or changing 

gears, simply loosen two knurled nuts. Then 

set “on” and “off” periods by moving adjust- 

able pointer. Tighten screws, and the job’s 

done. . t CONTACT 


HAS CYCLE PROGRESS INDICATION: oe ee 


A movable flag indicator passing over the time scale between ad- 
justable arms, indicates portion of cycle elapsed in either of the 
s.p.d.t. positions. Switching operation takes place at zero. 
Flexopulse is ideal for periodically operating valves to reverse the 
flow of liquids, for operating signals or for injecting chemicals. 120- 
second up to 20-hour dials are available. Synchronous motor pow- 
ered. Send coupon today for free Bulletin 320. 


FREE BULLETIN, MAIL COUPON 


EAGLE SIGNAL CORPORATION 
industrial Timers Division, A-756 
MOLINE, ILLINOIS 


Please send free Bulletin 320 with full date 
on Flexopulse Kepeat Cycle Timer. 


NAME AND TITLE 
COMPANY 
ADDRESS 


city STATE 


Circle 568 on Inquiry Cord 





Batching Scale 


Designed to handle flooding type 
chemicals and pulverized products, 
new material feeder is designated 
as Model 700N batching scale. The 
pilot model has recently completed 
a one-year test in a large nickel 
producing plant in handling and 
discharging nickel oxide ore to re- 
duction furnaces. Model 700N 
batching scale uses a rotary type 
feeder for charging a gateless tip- 
ping type weigh bucket. The weigh 
bucket is suspended from the 
Thayer scale and a cycle timer 
controls the automatic charging 
and discharging of the weigh 
bucket. The feeder on the scale 
can be furnished having a rotor 
constructed of mild steel, Tung- 
sten carbide steel tipped blade, neo- 
prene, Teflon or nylon blades, or 
it can be constructed of stainless 
steel at all points which come in 
contact with the material being 
handled. The feeder is constructed 
so that there is no flow of prod- 
uct through the feeder after the 
weigh bucket has been properly 
charged. The scale is constructed 
having no knife-edge pivots. The 
scale platform, levers and weigh 
beam are supported by the lever- 
age system. Scale is especially 
suitable when handling products 
which are dusty, corrosive or abra- 
sive. Controls for the Model 700N 
are electrical and pneumatic. All 
of the electric solenoid air valves 
are mounted in a pneumatic con- 
trol box separate from the elec- 
trical control box which can be 
mounted adjacent to the batching 
scale or can be remotely mounted 
in an instrument or control room. 

The control box is furnished with 
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automatic checkweighing lights 
which will indicate the various 
phases of the scale weighing and 
discharging operation. The system 
is furnished with an automatic con- 
trol so that if the supply of the 
material runs low an automatic 
alarm is sounded. Model 700N 
batching scale can be furnished in 
various sizes for handling from 
100 lb per hour to 100 tons per 
hour with an average accuracy of 
', of 1 per cent. Thayer Scale & 
Engineering Corp., Rockland, 
Mass. 

Circle 407 on Inquiry Card 


Magnetic Recorders 


Applicable in the fields of data 
acquisition, storage, handling, 
processing, analysis, and simula- 
tion, new series of modular mag- 
netic recording components is 
available in models with from one 
to 14 tracks. The FR100 Series 
records and reproduces scientific 
data in the de to 100,000 cps fre- 
quency range. Versatility for vary- 
ing test requirements is provided 
by interchangeable plug-in ampli- 
fiers for direct, fm, and pwm types 
of recording and _ reproduction. 
Modular construction of both the 
electronics and the tape transport 
permits easy expansion of the 


equipment to fit user nex |s, 4) 
lows modification for inc rpors. 
tion of technological ad: anc 
and reduces maintenance to a gin. 
ple plug in of spare module Tape 
transports of the new serics ytij. 
ize a closed loop drive and « sery) 
constant-tension device in conjune. 
tion with new tape supporting ang 
guiding techniques to provide low 
flutter and dynamic interchanne| 
time displacement errors. Si; 
standard speeds from 1% to 6) 
inches per second are provided, Ip. 
terchangeable head aSsemblies 
compatible with direct, fm ang 
pwm models, mount on base plates 
machined to provide vertical azi. 
muth alignment within +1 minute 
of the perpendicular. All gaps 
fall within a band 100 micro. 
inches wide. A complete 14-track 
system, including transport, elec. 
tronics and blower modules occv- 
pies only 7314 inches of rack space 
Operation is from 117v, 60 cycle 
single-phase ac. Ampex Corp., In- 
strumentation Div., 934 Charter 
St., Redwood City, Calif. 

Circle 408 on Inquiry Card 


Rubber Conveyor Belt 


Designed to outlast conventional 
hot material belts by as much as 
3 to 1, new rubber conveyor belt 
is called Solarflex. Special rubber 
of the belt remains pliable and 
elastic even when exposed for long 
periods to the baking action of 
hot materials at temperature up 
to 350F. Solarflex construction 
permits more efficient service from 
mechanical belt splices. Some fas 
teners of this type fail by tearing 
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out as the belt carcass hardens 
and cracks under the effects of 
heat. Both rubber and belt carcass 
in Solarflex retain their flexibility. 
New belt is available in a choice 
of fabric reinforcement which in- 
cludes glass fabric, rayon-nylon, 
cotton-nylon and cotton. B. F. 
Goodrich Co., Industrial Products 
Div., Akron, O. 

Circle 409 on Inquiry Card 


Hydraulic Feed Unit 


Designed to give balanced thrust, 
Model 405 way-type hydraulic feed 
unit features thrust above the 
ways near the tool load. It pro- 
vides positive control of rapid trav 
erse, fine feed and depth. Depth 
will repeat within 0.0005-inch. 
Flange is designed to simplify 
mounting and aligning of multiple 
spindle heads, and the 15-inch 
stroke assures ample tool change 
clearance. In its position above 
the ways, the power cylinder is 
more accessible for maintenance 
and the hydraulic control panel 
can be mounted on either side of 
the unit. Separate floor type pow- 
er pack supplies the hydraulic 
power in compliance with J.L.C. 
standards. Thrust of the unit de- 
pends on hydraulic pressure. At 
1000 p.s.i. the 4-inch hydraulic cyl- 
inder of the Model 405 provides 
12,000 Ib. thrust. Feed rate is 
variable from 0 to 24 inches per 
minute; rapid advance is 8 inches 
per second and rapid return is 5 
inches per second. Rapid advance 
and feed stroke lengths are ad- 
justable by repositioning control 
dogs. Multiple spindle drive mo- 
tors up to 20 hp., 1800 r.p.m., can 
be mounted on the saddle. Auto- 
matic lubrication of ways is avail- 
able. Unit can be mounted in hor- 
izontal, angular or vertical posi- 
tions, Hartford Special Machinery 
Co., Hartford 12, Conn. 

Circle 410 on Inquiry Card 
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Can you use help 


with 


precision headaches 


like this? 


Let General Mills work them out for you 


Right now our systems engineering people and our factory can be 
at your service if you need volume piece parts or assemblies such as 


@electro-mechanical systems or components 
@fine-pitch, instrument-type gears 
@precision parts, cutting, grinding, finishing 
@industrial or military optical assemblies 


Right now you can utilize the experience of our creative engineers 
and precision production plant—the same men and machines that 
have handled prime and sub-contract work like the bombing sys- 
tem computer above, the B-47’s Y-4 bombsight, and similar com- 
plex systems. And of course we offer full laboratory and environ- 
mental testing facilities. 


LET US BID on your specific requirements today. Save time, 
cut costs and eliminate the worrisome problems you face in re- 
cruiting competent engineers and skilled production hands. We 
have them now . . . and can rush delivery of parts or whole pack- 
ages in quantity, on time, to meet strict military specs. 


ASK FOR FREE NEW BOOKLET covering complete manu- 
facturing capacities and capabilities. Write, wire, or 
a phone Dept. AU7, 1620 Central Ave., Minneapolis 13, 
Vet Minn., STerling 9-8811. 
S=—_ = 
J 


— MECHANICAL DIVISION 


or General Mills, Inc. 


Circle 569 on Inquiry Card 
























































Rough-Turn Lathe for 8-Inch Shells 


Loading and unloading without 
lifting shell is automated feature 
of lathe, designed for production 
of 8-inch shells. Machine rough 
turns outside diameter, finish faces 
and chamfers base end of the 
shells, producing 12 units per hour 
at 100 per cent efficiency. Lathe 
incorporates seven overhead, in- 
dividually controlled, contour turn- 
ing tools, and base facing and 
chamfering tool. Rough and semi- 
finish cutting is accomplished in 





Roller-Leveler 


Applicable in fabrication opera- 
tions, new roller leveler flattens 
mild steel, hard tempered steel, 
stainless steel, aluminum, brass 
or copper, in widths up to 42 
inches, and in gages from .020 to 
.093. The model 11-F leveler is 
used for straightening sheet stock, 
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one automatic cycle, controlled 
from centralized pushbutton sta- 
tion. Lathe has hydraulic feed 
and rapid traverse, hydraulic pow- 
er operated tailstock and hy- 
draulic work clamping. With preset 
tooling and 150 hp spindle drive 
motor, lathe also features an auto- 
matic lubrication system for lubri- 
cating the ways and miscellaneous 
points with every machine cycle. 
Cross Co., Detroit 7, Mich. 

Circle 411 on Inquiry Card 


coil stock (for automatic feeds, in 
conjunction with punch press op- 


erations), producing cut length 
flat sheet from coil, and work 
annealing deep drawing steel. 
Machine operates at standard 
speed of 56 fpm. A single 
sprocket change can _ increase 


or decrease standard speed as 
required. Power source for the 
roller-leveler is a gear head, single- 
speed motor (or an optional vari- 
able speed drive), which is readily 
accessible for easy maintenance. 
Manually controlled reversing 
drum switch and motor cutout 
switch, with thermal overload pro- 
tection, are standard equipment. 
All 11 straightening rolls and the 
two feed rolls are made of alloy 
steel, hardened, ground and hard 
chrome plated. All rolls run in 
roller bearings, and all except the 
top feed roll are power driven by 
a closed gear box. The bronze 
bearings in the gear box are con- 
stantly lubricated by oil which is 


Tubing Marker 





retained in the box itself 4) 
other working parts are lubr cate 
through pressure grease fi ings 
F. A. Woehr Machine Co., 17 ‘ayo, 
St., Rochester 8, N. Y. 


Circle 412 on Inqu y Carg 


Manufacturers of electrica! ang 
electronic equipment can imprint 
spaghetti tubing to meet govern. 
ment specifications with new Model 
48AI tubing marker. Polyethy. 
lene or vinyl tubing, from ‘, up 
to 6 inches in length is automati- 
cally fed, imprinted or coded, and 
cut off by new machine. The de. 
vice accepts size 12 to 0 tubing, 
and other sizes may be handled 
with slight modification. Operat- 
ing speed is 110 imprints per min- 
ute. The machine feeds from a 
coil, and using a leaf and thermo- 
statically controlled heating ele. 
ment, produces an imprint which 


meets government specifications. 
Work guides are self-adjusting for 
height, and are easily interchanged 
for various tubing sizes. The 48Al 
has a maximum imprint length of 
3 inches, the depth being governed 
by tubing diameter. Cut-off knife 
is also adjustable to cut on print 
centers up to 3 inches, or may be 
disconnected entirely. Sliding 
masterplate and engraved type in- 
serts facilitate easy legend change. 
Markem Machine Co., Keene 55, 
N. H. 

Circle 413 on Inquiry Cord 
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Coil Cradle, Feeder and Straightener 


Automatic coil cradles which 
range in size from the “Junior” 
series which has a load capacity of 
200 Ib and can handle aluminum 


: foil, speaker paper and leather, to 


the 4000 series which handles coils 


> weighing up to 4000 lb, and the 


larger than 4000 series which han- 
dles widths to 48 inches and has a 
capacity of 15,000 lb, with an out- 
side diameter of the coil up to 60 
inches. Coils are easily loaded into 
the cradle, either by hand or ma- 
chine. The actuator which guides 
the coil as it comes out of the 
cradle, swings out of the way to 
facilitate the loading operation 
with a minimum of time and effort. 
The machines can be placed ad- 
jacent to the machine they are 
feeding because of their relatively 
small size. They provide a con- 
stant slack loop of material for 
feeding punch presses, forming 
rolls, shears and slitters. The 
series of machines 
straighten and feed metal from coil 
stock automatically and meet the 
need of metal fabricators who re- 
quire straightened metals in a wide 
range of lengths. A Warner elec- 
trie clutch brake used on these 
machines permits the motor to run 
continuously. Up to 60 starts and 
stops per minute is one of the fea- 
tures of these series. Standard 
feed rates of the R series are from 
18 to 95 fpm; the S series rates are 
from 20 to 105 fpm. Maximum 
width capacity of the R series is 
10, 15, and 20 inches, while the 
width capacity of the S series is 
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10, 15, 20, 24, 30 and 36 inches. 
Machines can be made portable by 
a lift jack. Rowe Machinery & Mfg. 
Co. Inc., 1506 N. Industrial Blvd., 
Dallas, Tex. 

Circle 414 on Inquiry Card 


Enclosed Presses 


Design features of two-point en- 
closed press include a left-to-right 
gear drive, electromechanical ro- 
tary switch for automation con- 
trol, built-in lights over the die 
area and automatic oil lubrication. 
Presses are designed for automat- 
ed production lines by building 
into the uprights all of the many 
air and electrical lines needed for 
auxiliary equipment. Gear ar- 


rangement of the press utilizes 
twin intermediate shafts which 
permit mounting the flywheel, 
clutch and motor drive in between, 
making a compact drive system 
which is housed within a box 
crown that is symmetrical both 
right to left and front to back. 
As a result, the floor space re- 
quired by the presses is less than 
that needed for enclosed presses 
with front-to-back drive. Presses 
are available in capacities ranging 
from 150 to 750 tons. Doors and 
covers which provide access to 
electric, air, oil and other systems 
are flush mounted, as are buttons, 
switches and other controls. Illus- 
trated 200-ton press operates at 
20 strokes per minute. E. W. Bliss 
Co., 1375 Raff Rd., SW., Canton O. 

Circle 415 on Inquiry Card 


Bagging Scale 


Ten or more sacks of dry aggre- 
gate are accurately proportioned 
and bagged by high-speed, auto- 
matic bagging scale. System proves 
particularly useful in the do-it- 
yourself dry-mix concrete market, 
where dry ingredients are weighed 
and bagged for sale to the user 
who has only to add water to make 
concrete. Called the Weighblend- 
er, the unit consists of a series of 
three scales mounted in a frame, 
with the bagging hopper beneath 
arranged to receive ingredients si- 
multaneously from all three scales. 
This arrangement permits blend- 
ing of ingredients as they enter the 
bag. Any three concrete ingredi- 
ents, including sand, cement, grav- 
el or lime, can be simultaneously 
proportioned, mixed and sacked in 
a single operation. The system 
will accommodate bags ranging in 
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AlRengineering at work ' 


REPORT No. 5098B-3 


Multiple Screw Driver 


assembles 400 
carburetors per hour 


Assembling carburetors was a slow, one-screw-at- 
a-time operation until AIR engineering solved the 
bottleneck. Now one operator uses this 8-spindle 
automatic Multiple Screw Driver to help turn out 
more than 6 completed carburetors per minute— 
400 every hour. 


This compact, easy-to-operate Multiple Screw 
Driver is just one more example of how AIR engi- 
neering is helping modern industry solve prob- 
lems and cut production time and costs. 


All the experience of Ingersoll-Rand in speeding up 
fastening through AIR engineering multiple units 
is yours for the asking. Whether your operations 
involve screw-driving or nut 
running with either hand-held 
or automatic production line 
units, Ingersoll-Rand can 
engineer and build just the 
unit best suited to your needs. 


8-Spindle Multiple Screw Driver 
for carburetor assembly. 


Drop us a line if you'd like an 
AIR engineer to analyze and 
make recommendations on 
your fastening operations. 


Ing ersoll-Rand 


11 Broadway, New York 4, N.Y. 
Circle 570 on Inquiry Card 


capacity from 25 to 100 Ib. Each 
unit in the Weighblender to. 
tally enclosed in a 12-gage dust. 
proof housing. Air vents are pro. 
vided to exhaust dust to the at. 
mosphere or to a reclamation sys. 
tem. Each weigh hopper en- 
tirely free of air lines, Wiriny ang 
other obstruction that would re. 
duce weighing accuracy. A solenoid 
operated air cylinder opens each 
inlet gate, permitting ingredients 
to flow to the weigh hopper. 
Gravity feeding is provided for 
cement ingredients. On completion 
of a weighing cycle, the knife edge 
beam of each scale actuates a lim- 
it switch and the air gate to close 
the gate instantly. Number of 
weighings is totalized on a direct- 
ly connected mechanical counter. 
Electrically impulsed counters for 
remote indication can be supplied. 
Seale is available with either a 
manually operated or air operated 
bag holder. Richardson Scale Co., 
Van Houten Ave., Clifton, N. J 


Circle 416 on Inquiry Card 


Turntable Heater 


Brazing, soldering, annealing and 
hardening unit with turntable fea- 
ture is applicable to either fully or 
semiautomatic operation. Work- 
pieces to be heated, such as small 
parts, tools, etc., can be held by 
simple fixtures attached to power 
driven turntable and passed be- 
tween two rows of burner nozzles 
as turntable revolves. Heat input 
is controlled by a valve adjust- 
ment on the burner manifold. Heat- 
ing time is adjusted by variable 
speed drive on turntable. Burner 
nozzles are mounted with flexible 
copper tubing for easy adjustment 
to satisfy various types of work. 
Burner manifold is adjustable both 
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yertically and horizontally. Vari- 
ous burner nozzles are available for 
different requirements. Turntable 
ynit burns any commercial gas— 
manufactured, mixed, natural, pro- 
pane or butane. Gas Applianc> 
Service Inc., 1211 Webster Ave., 
Chicago 14, Ill. 

Circle 417 on Inquiry Card 


Thread Roller 


Equipped with a hopper feed, 
new circular roll threading ma- 
chine will produce up to 5200 parts 
per hour, ranging in thread size 
from 4 to % inches outside diam- 
eter by 2 inches long. Rolling is 
performed by two interchangeable 
and reversible precision ground 
rolls rotating at different speeds 
and mounted on heavy duty roller 
bearing spindles. Drive is by posi- 
tive worm and wheel control, pow- 
ered by a 744-hp motor. The ma- 
chine has no cams, slides, hydrau- 
lic systems, fixed work rests or 
reciprocating motions. Parts are 
fed tangentially between the rolls 
by a revolving work feeder ring, 
falling free after rolling down a 
chute to a container. The feeder 
ring can be magazine loaded, 
manually or automatically. Com- 
pletely equalized roll wear is as- 
sured by the different roll speeds 
and timing of the feeder ring. 
Pitch diameter adjustment is ac- 
complished by a precision lead 
screw that advances the right hand 
roll and spindle through a microm- 
eter type unit. Timing of the rolls 
is infinitely adjustable. Rolls are 
available for any type thread form 
within these size ranges: 0 to 1- 
inch outside diameter by 2 inches 
long, 5/16 to 7/16-inch outside 
diameter by 114 inches long, and 
‘2 to 9/16-inch outside diameter by 
1% inches long. Sheffield Corp., 
Murchley Div., Dayton 1, O. 


Circle 418 on Inquiry Card 
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SIZE 5040T* TORSIONAL 


Torque control 
IMPACTOOL 





NEW accuracy and speed for 
precision nut running jobs... 


* 


POSITIVE TORQUE CONTROL—a revolutionary use of a 
rugged steel torsion bar for precision control of torque— 
combined with the power and speed of the Impactool. 
SIMPLE TORQUE SETTING—torsion bar adjusting sleeve is 
clearly calibrated for changing torque with easy-to-use 
torque jig. 

TORQUE SETTING REMAINS CONSTANT—for any nut 
running condition until the adjustment is changed. 
ELIMINATES “OVER-TORQUE"’—impact mechanism re- 
bounds instantly when preset torque is reached, tripping 
a foolproof rubber faced shutoff valve. 

LOW MAINTENANCE—combines many of the proven fea- 
tures of Ingersoll-Rand Impactools, with their enviable 
record of dependable performance and low maintenance. 
REVERSIBLE—full power in either direction. 

NO CLUTCH—to wear, slip or require adjustments. 


2 TORSION BARS PROVIDE MULTIPLE 


tree mn TORQUE SETTINGS 
oie of ingore No. L735 Max. torque 60 ft. lbs. 
Rand Tora \-R No. H735 Max. torque 90 ft. lbs. 
Wnpacio” eet now--* For torques up to 550 {t. lbs. a Size 
AIR end addi- 5340T Torque Control Impactool 
or rs int mation is available. 
gion? 
Ing ersoll-Rand 
11 Broadway, New York 4, N.Y. 
8-342 
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fpm speed is provided by « \, hy 
110 v, 60 cycle motor; unit i. aygi. 
able with a variable speed f 3 y, 
1 supplied by a 1/3 hp, 11 y, 
cycle, single-phase motor. Stang. 
ard mounting is on permane + bage 
stands adjustable to any teigh 
from 28 to 36 inches, or may jy 
supplied portable, caster mo unteg 
on two swivel and two rigid 3-ine) 
a : a Te | steel casters with or withou: floor 
tors me _—_* } lock on swivel caster stand. Mety. 
. : . : gar Conveyor Co., 408 Dougiis st. 

N.W., Grand Rapids 4, Mich 
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Double-End Tube Reducing Press 


Fully automatic in operation 
and capable of producing 150 
tubes per hour, new double-end 
tube reducing hydraulic press can 
be designed to accommodate a 
wide range of tubing diameters 
and lengths. Reducing both ends 
of a tube simultaneously is pos- 
sible with the press. To reduce 
the 2-inch diameter thin-walled 
seamless steel tubing to the re- 
quired 1144-inch diameter at each 
end, it was found that two reduc- 
tions would be required to prevent 
any buckling of the tubing. There- 
fore, a two-station machine was 
designed, using a preliminary re- 
duction as well as a final reduction 
die. The dies are mounted in- 
ternally in each ram along with 
an internal automatic hydraulic 
knockout in each ram. As the 
ram returns after the reduction, 


Assembly Top Conveyor 


Designed for operation on small 
light parts and assemblies such as 


84 


the knockout automatically ejects 
the tube. 

In order to accommodate tubes 
varying from 3 to 12 ft in length 
in increments of 6 inches, one cyl- 
inder block with its accompanying 
pumping unit and controls can be 
moved along the bed by means of 
a motor driven lead screw. Keys 
across the bed take the thrust load. 
Tubes are fed automatically 
through the machine. Air operat- 
ed tube clamps are used for the 
longer tubes, thus eliminating any 
tendency to bow during the reduc- 
tion. The tube ends are lubricated 
prior to reduction by two lubricant 
pump and reservoir units, one for 
each end of the press. American 
Steel Foundries, Elmes Engineer- 
ing Div., 1150 Tennessee Ave., 
Cincinnati 29, O. 

Circle 419 on Inquiry Card 


refrigerator and household hard- 
ware, automotive and other die 
casts, radio and television assem- 
bly, and plastic fabrication, new 
assembly top conveyor is called 
the Power Helper. Unit features 
a slider bed only 2%4 inches thick 
overall, including frame and belt. 
Conveyor is offered in three stand- 
ard sizes of basic frame widths— 
12, 18 and 22 inches with belt 
widths 6, 12 and 16 inches; each 
is offered in 5, 10 and 15-ft lengths. 
Extended work aprons of standard 
9-inch widths are offered as ac- 
cessory equipment. Standard 10 


Tube Aluminizer 


Designed for use with tubes 
to 27 inches, new cathode ray tub¢ 
aluminizer is designated CRS-48 
and features automatic operation 
With the selector switch set on 
Automatic, the vacuum vvive: 
pumps and the aluminum vaporiz- 
ing coil function according to a 
preset cycle. The cycle ¢&n be 
varied over a wide range by sim- 
ple timer adjustments. Complete 
evacuation and aluminizing cycle 
has been cut to several minutes, 
due to the high speed pumping 
system and easy mounting and 
removal of tubes. The CRS-48 is 
a totally enclosed unit; electrical 
components are mounted behind 
the control panel which can be 
drawn forward on tracks. The 
sides and back of the cabinet are 
also removable. Kinney Mfg. Div., 
New York Air Brake Co., 3640 
Washington St., Boston, Mass. 

Circle 421 on Inquiry Cord 
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Triple-Head Milling Machine 


Three-column, triple-head mill- 
ing machine is designed to finish 
mill three slotted lugs on an auto- 
motive clutch ring. It features 
three standard vertical feed units 
mounted in battery on a single 
base, and three standard 20-inch 
hydraulic index tables, with three 
work stations on each head. Each 
feed unit is equipped with a hori- 
zontal cutting tool. Each index 
table is cycled to mill in turn each 
of the three lugs on the clutch 
ring. It is possible to finish mill 
all three slotted lugs, and hold 
them in the same plane with no 
variation, because all milling on 
a single clutch ring is done by 
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the same horizontal cutting tool. 
Machine is completely automatic 
except for loading and unloading; 
it is designed for one-man opera- 
tion. 

New machine is synchronized so 
that when one head is down, the 
other two continue operating, per- 
mitting operator to unload and re- 
load each head in successive steps. 
Production rate is 360 clutch rings 
per hour at 100 per cent efficiency. 
Machine is built to J.L.C. hydraulic 
and electrical standards, with au- 
tomatic lubrication throughout. 
Michigan Drill Head Co., P.O. Box 
4643, Detroit 34, Mich. 


Circle 422 on Inquiry Card 


Electrostatic Spraying 


Advance in the concept of paint 
application is accomplished by the 
new electrostatic spraying system 
which features a patented Ionic 
Gun with an Atomic Nozzle. The 
new system, powered by a 140 kva 
ionic high potential power supply 
utilizes a conveyor which is mount- 
ed in the center of the loop recipro- 
cating vertically. A cone of disk 
shaped ionizing electrode is at- 
tached to the Atomic Nozzle on the 
Ionic Gun. The spray pattern, 


WHEN YOU NEED 


SYS 
and Keys... 


... you'll be glad to know 
that expanded production at 


STROMBERG-CARLSON 


now makes available to you the 
top-rated products formerly dis- 
tributed only to the Independent 
telephone industry. 


This announcement promises the 
two most important things in your 
supply problem—gquality in the 
products and no priority in orders 
for these hard-to-get items 

The 62-year reputation of 
Stromberg-Carlson is your guar 
anty of excellence. And our boom 
ing expansion program lets us of 
fer production to industries we 
could not supply in years past. 


START with a look at 
our new catalog—sent 
on request. Or, if you 
have an immediate 
and specific problem, 
write to the address 
below and we'll sug- 
gest a solution. 


Ras 
we 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
111 CARLSON ROAD, ROCHESTER 3, N.Y 
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which can be adjusted to furnish 
either a 360-degree or umbrella 
shaped pattern (illustrated) by 
simply moving the outer sleeve of 
the nozzle either forward or back- 
ward, is set so that the spray will 
hit the cone or disk shaped elec- 
trode and deflect off it in the form 
of a mist. This ionized mist is 
attracted to the work being proc- 
essed, which is at ground poten- 
tial on the conveyor. Scientific 
Electric, Ionic Spray Div., 105-119 
Monroe St., Garfield, N. J. 

Circle 423 on Inquiry Card 


Shuttle Type Conveyor 


Adaptable to many installations 
and designed for many types of 
material handling, shuttle type 
eonveyor operates on a single level 
without necessity of a second level 
return. Device operates within a 
trough or trench. Mechanically or 
hydraulically operated shuttle drive 
bar rests on the bottom. Hinged to 
the drive bar at intervals are blades 
which open to width of the trough 
as the drive bar starts its for- 
ward movement. Blades advancing 
with the drive bar move material 
in the trough to the maximum for- 
ward stroke of the drive bar. As 
the movement is reversed, blades 
fold back against the drive bar and 
by-pass the material advanced by 
the blade. Conveyor is practical for 
installations of great length with 
extremely low head room require- 
ments. Stroke can be adjusted hy- 
draulically to advance fast and re- 
turn slow or to advance slow and 
return fast. Industrial Filtration 
Co., Dept. J-471, Lebanon, Ind. 
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Transfer Machine for Torque Converter Adapter Plates 


New 22-station, 70-ft long ma- 
chine performs 155 operations on 
two types of torque converter 
adapter plates. No selection of the 
two different parts is necessary at 
the load station. Each machining 
station is equipped with an auto- 
matic part selector for unit control. 
Called the Economatic, machine 
processes 200 pieces an hour at 
100 per cent efficiency. Special fea- 
tures include automatic lubrication 
of all moving parts, mist lubrica- 
tion to all spindles to maintain uni- 
form temperature in heads, auto- 
matic depth inspection of all holes 
before tapping, all spindles ar- 
ranged for presetting of cutting 
tools, and bases sectionalized to 
simplify processing changes. Oper- 
ations include 37 drilling, 12 ream- 
ing, 4 boring, 37 countersinking, 
36 inspection and 29 tapping. The 
22 stations are: One for loading, 
14 for machining (including two 
for mechanical inspection), six for 
visual inspection and one for un- 


loading. Two other features of th 
Economatic are that each machin- 
ing station is equipped to take cool- 
ant from customer’s central sys- 
tem, and chips are disposed through 
center of the machine into a con- 
veyor in the floor. All standard 
and special machine parts are com- 
pletely interchangeable; tapping 
spindles are of the individual lead 
screw type with precision ,ground 
and hard chrome plated threads. 
Buhr Machine Tool Co., Ann Arbor, 
Mich. 

Circle 425 on Inquiry Card 


Vibratory Weighing 


New weighing and filling ma- 
chine is a vibratory type unit with 
a fast feed. The scale is extreme- 
ly sensitive, reading in 1/16-0z; 
electronic controls (photoelectric 
cells) are used so that there ‘is 
no effect on the action or reading 
of the scale. Model B scale may 
be used as a net weigher so that 
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material is preweighed in an auto- 
matic dump hopper and then dis- 
charged into the container. The 
dial of the scale is visible, and at 
any time the operator may press 
a check weigh button so that the 
weighed load is retained in the 
dump hopper and the weight 
checked without appreciable delay 
or the need of placing the pack- 
age on a check weigh scale. An 
adjustable container shelf may be 
used when it is desired to weigh 
directly into the package. A third 
type of head is often used when 
items of unequal size or material 
of unusually high value are being 


In this method the ma- 
terial is weighed in a scoop at- 
tached to the scale and the op- 
erator checks the weight on the 
scale dial so that the closest vis- 
ible tolerance is obtained before 
discharging the weighed load into 
the container. Companion unit to 
the Model B is an adjustable ele- 
vator to feed material to the vi- 
brator trough. Unless an even 
feed to the scale is provided, con- 
sistently even weights cannot be 
obtained. This mecessary even 
flow may be had with many dif- 
ferent products by adjusting the 
angle of elevation and the speed 
of the belt. Then, when the feed 
from the elevator is combined with 
that of the weigher and the ele- 
vator synchronized with the 
weigher, consistently good results 
are obtained. The elevator may 
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be plugged into the Model B 
weighing machine so that the elec- 
tric clutch is engaged each time 
the weigher operates. If the ele- 
vator is supplying the hopper on 
the weigher, or if it is used to sup- 
ply any other make of weigher, it 
may be controlled by a foot switch. 
Scale is used in installations pack- 
aging automotive small parts such 
as nuts, bolts, screws, cotter pins, 
electrical connectors, etc.: the ed- 
ible nut field; the milling industry; 
the drug trade; the horticultural 
trade; the seed trade, etc. Range 
of the Model B is from 1 oz to 6 
lb. Rate of fillings per minute is 
up to 30, depending on the size of 
the package, the specific gravity 
of the product and the accuracy 
required. Trescott Co. Inc., Fair- 
port, N. Y. 

Circle 426 on Inquiry Card 


Coding Attachment 


Designed for machinery which 
automatically manufactures, fills, 
weighs, and seals plastic packages, 
new roll-leaf coding attachment is 
used in a steel lockwasher plant. 
With the addition of this attach- 
ment, the hand marking of quali- 
ties and sizes on each package is 
eliminated. In the lockwasher 
plant, the washers and polyethy- 
lene coated polyester film are fed 


into the machine; it automatically 
delivers neat packages of lock- 
washers which have been filled, 
weighed, thermosealed, crimped 
and coded, as shown in the illus- 
tration. Coding attachment can be 
adjusted to imprint various sizes 
and quantities of hardware and 
mill produce items handled by au- 
tomatic packaging machines. In- 
dustrial Marking Equipment Co., 
454 Baltic St., Brooklyn 17, N. Y. 
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SPEED 
PULLEYS 


SELECT- 
O.- 
SPEED 


TRANSMISSIONS 
Save You Money 


HERE'S WHY: 


@ ECONOMICAL IN COST compared to 
other variable speed transmission 
equipment. Simple in design but 
rugged in construction to give you 
long dependable service. 


@ EASILY INSTALLED on new or old 
equipment. Just as easy to operate 
Finger-tip adjustment gives the 
right speed instantly. 


MAINTENANCE IS NEGLIGIBLE. No 
complicated mechanisms to get out 
of order. All parts can be readily 
inspected. Belts can be quickly ad- 
justed or replaced. 


Lovejoy Variable Speed Pulleys 
are available in a 
complete range of 
sizes from frac- 
tional to 15 hp., 
ratios to 3 to 1. 


Shown ig a typical 
Lovejoy counter- 
shaft unit control- 
ling speed of auto- 
matic spring coiler. 


Lovejoy Select-O-Speed Transmissions 
can be supplied 
with hand wheel 
or lever control. 
Fractional to 5 hp., 
ratios to 10 to 1. 
This owelee 
Select-O-Speed is 
used to control the 
speed of a printing 
press. 
For your variable speed application, 
there is a type and size Lovejoy unit 
that will give you initial economy, 
dependable performance and long 
service life. 


GET FULL DETAILS 
Now! 


Request Catalog 


TS Bee Ce ae 


4951 W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mfrs. of Flexitle Couplings, Variable Speed 
Pulleys and Trunsmissions, Motor Bases and 

Universal Joints 


_——— ee 
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Gear Processing 


Automatic operation of two-sta- 
tion external machines and single- 
station internal machines makes 
possible deburring and chamfering 
five gear teeth per second. De- 
burring and chamfering both sides 
of external gears require no op- 
erator attention with an automated 
two-station external maehine. With 
the machine selector switch in the 
automatic position, the loading disk 
picks up one gear at a time from 
loading storage and permits it to 
slide forward into the loading sta- 
tion. At the completion of one cycle, 
the part moves along to the first 
work station where a spring loaded 
elevator places the gear on the 
work spindle. Five indexes of the 
pilot gear are allowed to make cer- 
tain that the part is properly en- 
gaged with the workpiece. After 
the gear is completely deburred and 
chamfered, the elevator returns the 
part to the endless chain conveyor 
where it moves to the turnover 
station and is rolled-over 180 de- 
grees for deburring and chamfer- 
ing of the second side. Deburring 
and chamfering of the second side 
of the gear is identical with the 
operations performed on the first 
side. If either loading storage ahead 
of the machine is empty or unload 
storage from the machine is full 
and cannot accept additional gears, 
remotely located switches ahead of 
and following the machine are 
opened, stopping the cycle. Single- 
station internal machine deburrs 
and chamfers gears ranging from 
2 to 20 inches. During a typical 
automatic cycle, the movement of 
loading cylinder rotates a loading 
disk and permits one part to pass 
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through at a time into the trans- 
fer line. The internal gear to be 
deburred and chamfered moves in- 
to an elevator that locates the 
part centrally above the work sta- 
tion. At the same time, a completed 
gear is ejected into the exit chute. 
As the transfer cylinder returns, 
the quill moves downward and the 
workpiece moves into contact with 
the radial gaging pinion. Since the 
radial pinion turns in timed .rela- 
tion to the spline driver, this in- 
teraction insures that the spline 
driver mounted on the spindle will 
enter the internal gear teeth. The 
quill continues its movement carry- 
ing the workpiece down into the 
work station, starting the cham- 
fering cycle by tripping a limit 
switch. After the workpiece has 
made one complete revolution and 
all gear teeth are deburred and 
chamfered, the reciprocating form 
cutter stops in the retracted posi- 
tion and the part is raised from 
the work station completing the 
cycle. Modern Industrial Engineer- 
ing Co., 14230 Birwood Ave., De- 
troit 38, Mich. 
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Fast Cycle One-Ton Press 


Designed to cut production costs 
on such operations as assembling, 
riveting, punching, marking, trim- 
ming, pelleting, compacting, test- 
ing, straightening, broaching and 
swaging, new one-ton press dupli- 
cates ram pressure every stroke 
and features precision ram align- 
ment. Called the Multipress, the 
machine operates on 110v, 60 cycle 
single phase circuit. It can be 








wired for operation on 220) Single 
phase. The hydraulic uni: wit, 
ram pressure of 500 to 200) Ib, i 
electrically controlled and an jy 
operated individually or in pro. 
duction line with a dial table, owe, 
screw feed hopper or stoc!. feeq 
Two operating switches, one op 
each side of the press, are used ty 
start the operation. Holding phot) 
buttons will cause the ram to stay 
down under full pressure and ton- 
nage as controlled by the relies 
valve. Releasing the buttons jim. 
mediately after the ram starts wil] 
cause it to go down until it meets 
a resistance, then automatically re. 
verse, return to the up position and 
remain motionless. The relief valve 
may be set to the desired pressure 
A safety circuit makes it impos. 
sible to lock or tape down one 
button and still operate the press 
with one hand. Denison Engineer. 
ing Co., Columbus, O. 
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Automatic Pallet Loader 


Low capacity pallet loader pro- 
vides a completely automatic pallet 
loading system for the plant where 
production rates are moderate and 
where the complexity of produc‘s 
produced simultaneously is at a 
minimum. Loader has a capacity of 
about 20 cartons a minute and 
can be justified at a capacity as 
low as five per minute. Loader 
is designed to handle pallets y 
to 48 by 48 inches with a maximum 
load width including overhang of 
52 inches and maximum length of 
50 inches. Machine can be loaded 
with pallets one at a time or in 
stacks. The weight of a load ona 
pallet is unlimited since the pallet 
sets directly on the floor and no 
weight is carried by the loader 
The weight of a layer of cartons 
has been limited to approximately 
600 Ib but can be increased with 
moderate revisions. Loader handles 
sealed cartons with a top diagonal 
dimension not in excess of 21 
inches. In operation, the new ma- 
chine forms the layer in the same 
manner as the conventional high 
speed machine. Loads are received 
from production onto the feed and 
accelerator conveyor which in turn 
discharges onto the package con- 
veyor. Packages are rammed onto 
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the layer conveyor which is a belt- 
driven, live roll unit. Once a layer 
is formed, the control system noti- 
fies the transfer head that a layer 
is complete and ready to be re- 
moved. The hoist lowers the head 
onto the top of the completed layer 
and at the same time a closer bar 
operates from the side to tighten 
the layer. The live roll layer con- 
veyor effects the same action in 
the other direction. Pallets are 
stacked on either side of the ma- 
chine and are alternately loaded. 
The loader can be changed over to 
a different size carton by changing 
the grid of the pickup head. Lam- 
son Corp., Syracuse 1, N. Y. 

Circle 430 on Inquiry Card 


Automatic Tapping 


New machine tool component is 
designed for automatic tapping. 
Operating cycle of the unit is: 
Rapid approach of the tap to work, 
tapping through lead-screw with 
locked circuit feed and thrust con- 
trol, then rapid return to the start 


of the cycle. Operation depend- 
ability and greater precision are 
provided by the bearing and lead- 
screw oil bath systems. Standard 
Model 555 has 5-inch quill travel. 
Tapping capacity is up to 7%-inch 
in steel under continuous duty. 
Drillmation Co., 21511 John R St., 
Hazel Park, Mich. 

Circle 431 on Inquiry Card 
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Our customer* needed a variable speed device to power 
a conveyor ‘‘assembly and test stand’’ which would ac- 
commodate metal conveyors up to 18 feet in width and 
up to 100 feet long. The Gerotor Variable Speed Hydraulic 
Transmission was the drive selected because it has a: 


. wide enough speed range 

. smooth enough power flow 

. built-in overload protection 

. compact size, and 

5. low maintenance factor. 

The installation engineered by Gerotor allows the operator 
to run the conveyor at speeds from a smooth creep con- 
dition of 6 inches per minute to 120 feet per minute. The 
added versatility of being able to adjust the torque output 
at any speed was theirs at NO EXTRA COST, and the 
conveyor can be stopped or reversed by means of the 
Gerotor Transmission. 


If you have a hydraulic transmission problem .. . bring 
it to Gerotor. Free literature available . . . write: 


Pasguese Maough Fla Pouce ty- ~~" 


=a CORPORATION 


1541 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 


Hydraulic Variable x PneuBin— 
Pumps Speed 7 . Pneumatic 
and ’ Hydraulic a4 Bin 

Motors Transmissions - Evacuators 


HOR 2 1SggRC ae 
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Are you afraid of 
AUTOMATION... 


. « « because you think it’s too 
complicated and expensive? 


For example, this lathe, equipped with ’ 
two Bellows Fluid Power Units—performs You don’t need to be... 


four operations on the steel shells of oil You don’t need to invest heavily in special 
coals, The Guid power method stepped up machinery—or build intricate robot production lines. 
production 450%. F =e ; r 
or many of automation’s practical advantages 
can be realized with only nominal investments 
of time and money. 


Perhaps you don’t yet know how quickly and 
inexpensively Bellows fluid power work units can 

be used to convert your present machines to 
automatic operation. Or how economically they can 
be used to combine several operations in a single 
special-purpose machine, designed and built in 
your own plant. 


j These versatile, precision units combine air, 
Sales an tiaioies scot gate yeaa hydraulic, and electrical components into one 
e wor ° . . 
of four. He services two units like the one compact fluid power package. This complete-package 
shown. The operation is a critical reaming design assures you a minimum of engineering 


job on the six chambers of a revolver and installation costs. 
linder. 1 
=e In addition, The Bellows Company offers you— 


through our staff of more than one hundred Field 
Engineers—the technical know-how to put 
Fluid Power to profitable use in your own plant. 


1376-A 
It costs you nothing to get the story. Simply 
write for your copy of our four color booklet, B 11 
Bulletin ML-3. Address Dept. AU-756. The e OwsS Co. 
In Canada, Bellows Pneumatic Devices of 


Canada, Ltd., Toronto. AKRON 9, OHIO 
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Parts, elements and devices designed for creating more automatic systems 


Gear Motors and Drives 


Designed for applications de- 
) structive to ordinary gear drives 
where heavy shock loads must be 
handled without damaging effect, 
and where continuous operation 
makes downtime costly, new gear 
drive, above left, is called the Mo- 
togear. Rigidity of the high speed 
shaft and pinion is provided by a 
straddle mounted pinion which 
readily withstands shock, revers- 
jing and heavy loads. The motor 
can be replaced quickly, merely by 
removing four bolts and separat- 
ing the coupling. Draining of oil 
is unnecessary. The motor mount- 
ing bracket design facilitates rap- 
id motor realignment. Type DB 
double reduction Motogears have 
ratios from 6.2 to 1 through 38.4 
to 1 and transmit up to 60 hp. 
Type TB triple reduction Moto- 
gears have ratios from 47.1 to 1 
through 292 to 1 and transmit up 
to 20 hp. The second unit, called 
the Gearmotor, has rabbet fit, 
flange mounted NEMA motor, and 
maintains positive and permanent 
motor alignment, providing quiet, 
dependable service whether mount- 
ed on the floor, wall or ceiling. The 
flange is standardized, one size per 
motor rather than two or more, to 
permit use of a more universally 
applicable motor. Type DF double 
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For detailed information and literature, use card page 17 


reduction Gearmotors have ratios 
from 6.2 to 1 through 31.4 to 1 and 
transmit up to 30 hp. Type TF 
triple reduction Gearmotors have 
ratios from 38.4 to 1 through 292 
to 1 and transmit up to 20 hp. 
Link-Belt Co., Prudential Plaza, 
Chicago 1, Ill. 
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Electronic Relay 


Designed to meet the require- 
ments for follow-through, high 
speed and sensitive instrument con- 
trolled relaying devices, new elec- 
tronic relay is capable of eomplete 
follow-through action. Brushing of 
contacts even momentarily effects 
immediate operation of the con- 
trolled device. Relay responds to 
controls from a highly sensitive 
wire contact. There is no arc oper- 
ation; only microamperes. are 
drawn by the grid circuit. Tube 
capacity is adequate for direct con- 
trol of the load operating solenoid. 
Fundamental circuit is adaptable 
for a variety of functions includ- 
ing time delay. The relay is used 
as a de voltage detector with de- 
layed inverse time response. This 
arrangement has been useful for 
overload detection by exciter volt- 
age measurement of alternators. 
Automatic Switch Co., 391 Lake- 
side Ave., Orange, N. J. 

Circle 433 on Inquiry Card 


Thermal Time Delay 


Designed to meet the requirements 
of both light and heavy industrial 
control and electronic equipment, 
new series of thermal time delay 
relays has the operating mech- 
anism encased in a dust tight shell. 
Omission of hermetic sealing re- 
duces the cost of the units for ap- 
plications where such sealing is 
not needed, and durability is im- 
proved by the elimination of all 
glass. The new relays, designated 
as the Red Dot series, fit octal tube 
sockets. Contact rating is 3 amp 
at 230v ac. Relays are available 
with either normally open or nor- 
mally closed single pole contacts. 


a; 


Standard heater voltages are 6.3, 
26.5, 115 and 230. Heaters oper- 
ate interchangeably on ac or dc 
and all relays may be energized 
continuously without damage. Re- 
lays are available in standard de- 
lay times of 2, 5, 10, 20, 30, 45, 
60, 90, 120 and 180 seconds. G-V 
Controls Inc., Hollywood Plaza, E. 
Orange, N. J. 


Circle 434 on Inquiry Card 
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Power Unit 


Designed for straight line trans- 
fer machines or other indexing 
equipment, completely assembled 
power indexing unit is known as 
the Trans-Pac. It includes a gear 
motor, control shaft drive sprock- 
ets, brake actuating cam and limit 
switch, electric clutch brake com- 
bination and mounting ring, in- 
dexing mechanism and drive shaft 
coupling. Components, mounted on 
a steel base plate, are ready for 
inclusion in a machine and require 
only necessary connections to con- 
trol panel and driven parts of the 
machine. The indexing mechanism, 
a Ferguson roller gear drive, fea- 
tures modified trapezoid accelera- 
tion characteristics (initial force 
of zero and a gradual increase to 
maximum acceleration value) to 
provide smooth, vibration free in- 
dexing. An electric clutch brake 
combination provides remote con- 
trol of dwell and permits jogging 
and inching of machine elements 
with maximum speed and design 
flexibility. Ferguson Machine & 
Tool Co., Roller Gear Div., P. O. 
Box 5841, St. Louis 21, Mo. 

Circle 435 on Inquiry Card 


Snap Switch 


Applicable in the aircraft and 
machine tool industry where dura- 
bility and vibration resistance are 
required, new snap switch is de- 
signed with a raised pad at the 
midpoint of the base and utilizes 


rolling spring principle. The open 
terminal is positioned on the raised 
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pad while the closed and common 
terminals are at opposite ends of 
the base and at a lower level. This 
design simplifies wiring to the ter- 
minals. It also permits lower cost 
screw terminal construction. Acro 
Mfg. Co., Columbus 16, O. 

Circle 436 on Inquiry Card 
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Metering Valve 


Electrical signal is converted to 
a straight line gradient response 
for either hydraulic signal or pneu- 
matic applications by new meter- 
ing valve. Unit is an electrohy- 
draulic transducer to which pres- 
sure is supplied from an external 
pressure source, controlled by elec- 
trical input signals of a differen- 
tial type. Valve is designed to 
produce differential flows in pro- 
portion to the differential electrical 
input signals. Metering valve is 
used in control circuits for indus- 
trial machinery, ordnance, prime 
movers, aircraft, etc. Vaive is of 
single-stage construction. Nation- 
al Water Lift Co., Div., Cleveland 
Pneumatic Tool Co., 2220 Palmer 
Ave., Kalamazoo, Mich. 

Circle 437 on Inquiry Card 


Automatic Measuring 


Designed to eliminate trial and 
error methods of obtaining and 
holding repeat lengths, new unit, 
called the Auto-Set, is used in the 
manufacture of corrugated car- 
tons, in the cutting of steel coils 
into individual sheets and in the 
sheeting of any other material 
from a roll to individual sheets 
such as plastics, fabrics, and all 
types of papers including cello- 


phane, glassine, wax, etc. With the 
Auto-Set, which electronically 
measures each individual shect, the 
measuring machine can be accy- 
rately maintained on the origina! 
setup by using the Auto-Set dia) 
The device continues to check and 
compensate for any variation that 
might develop while the machine 
is running. On operations such as 
the manufacture of corrugated 
paper for cartons and the sheeting 
of steel where there are a number 
of sizes, the Auto-Set brings about 
a substantial saving by reducing 
material waste, decreasing change- 
over time and improving quality 
Machine O’Matic Inc., 2045 N 
Hoyne Ave. Chicago 47, IIl. 
Circle 438 on Inquiry Card 


Level Controller 


The accuracy of electronie ca- 
pacitance sensing elements is used 
by new controller to detect mi- 
nute changes in levels in tanks, 
drums, process baths, pipelines 
and other conveyors. Electronic 
signals are then converted by the 
control into proportional pneu- 
matic output. The modulating air 
output is sufficiently powerful to 
operate control valves and other 
pneumatic control equipment. 
Servomotors and other rebalance 
mechanisms are eliminated. Be- 
cause of the modulating control 
action of the new device, much of 
the wear caused by On-Off sys- 


AUTOMATION—July 1956 





tems is avoided. The closed loop 
control is largely unaffected by ex- 
ternal changes in voltage, air sup- 
ply, temperature and pressure. It 
provides high speed response and 
may be adjusted to give a full 
change of air pressure output for 
a 2 ft change in the level of a 
hydrocarbon or similar low dielec- 
tric material. An air output sig- 
nal may be connected for either 
forward or reverse operation. The 
level control has applications in 
the petroleum, chemical, food 
processing and other industries 
where accurate control of level and 
flow are necessary. For use in 
hazardous locations, the new de- 
vice is available in special dust 
proof and explosion proof cases. 
Fielden Instrument Div., Robert- 
shaw-Fulton Controls Co., 2920 N. 
Fourth St., Philadelphia 33, Pa. 
Circle 439 on Inquiry Card 


Subminiature Converter 


Shaft position is translated into 
unambiguous Gray binary digital 
code by new subminiature con- 
verter which is 2.156 inches in di- 
ameter by 0.8-inch in length. Con- 
verter provides total resolution of 
2° (256 segments) per shaft revo- 
lution. Other code variations and 
count capacities may be provided 
using the same basic construction. 
The unit allows complete continu- 
ous rotation in either direction and 
readings can be taken when shaft 
is rotating or while it is stationary. 
Output can be either serial or in 
parallel, depending on input. Con- 
tact segments and takeoff brushes 
are of precious metal, and the 
shaft is supported in stainless steel 
ball bearings. Input torque is 0.1 
oz-inch. Unit operates dependably 
between —55 to 80C. Marlee As- 
sociates Inc., Route 46, Parsip- 
pany, N. J. 

Circle 440 on Inquiry Card 
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Cylinder Stroke Control 


Designed for operating pressures 
up to 1200 psi, hydraulic cylinder 
features newly designed piston rod. 
Called the Strokontrol ram, the rod 
incorporates an easily adjusted, 
accurate hydraulic depth stop. The 
thumb screw collar on the piston 
rod can be set at any desired posi- 
tion to stop the retracting stroke 
at the given point until the collar 
position is changed. The ram 
utilizes high strength aluminum 
alloy castings for light weight. 
Other construction features include 
a chrome plated piston rod, blocked 
V seals and a honed barrel for 
precision operation and long life. 
Double-acting cylinder has a 31',- 
in. bore, and is available in stroke 
lengths up to 16 in. Char-Lynn 
Co., 2843 26th Ave. South, Minne- 
apoligs 6, Minn. 

Circle 441 on Inquiry Card 


All Purpose Relays 


Designed to meet rigorous stand- 
ards for aircraft relays, new de- 
vice fulfills industrial needs for a 


compact, lightweight relay cap- 
able of handling power loads usu- 
ally demanded of much larger and 
heavier relays. Insulation is of 
high grade molded phenolic ma- 
terial. Contact rating is 15 amp 


at 115v ac or 32v de noninductive 
load. Relay is available in wide 
range of coil operating voltages 
for either ac or dc. Ohmite Mfg. 
Co., 3681 Howard St., Skokie, Ill. 
Circle 442 on Inquiry Card 
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Conveyor Converters 


Existing belt conveyor lines are 
converted to permanent, nonelec- 
tric magnetic conveyors by addi- 
tion of new unit called the Magna- 
Rail. The device is a specially de- 
signed circuit of Alnico V magnetic 
castings, 4 inches wide, 1 15/16 
inches high, available in standard 
lengths of 3, 4, 5, and 6 ft. By plac- 
ing the needed lengths under the 
conveyor belt, conversion to a mag- 
netic conveyor or elevator system 
is accomplished. Unit eliminates 
slipping, sliding or falling off of 
ferrous materials such as nails, 
cans, lids, metal parts or scrap; 
material can be moved up inclines 
as steep as 75 to 80 degrees. Mag- 
na-Rail Model MCR-3112 is for 
conveying average ferrous objects 
of medium size such as can covers, 
caps, small stampings, etc. at speeds 
up to 85 fpm. Model MCR-316 is de- 
signed for handling, at greater 
speeds, more difficult materials, 
unusually shaped objects, where 
contact with the belt is small, 
where nonmagnetic and magnetic 
components are involved, and on 
tangled masses or objects. Magna- 
Rails are completely nonelectric; 
no outside power is required and 
no maintenance is needed. Eriez 
Mfg. Co., Erie 6, Pa. 

Circle 443 on Inquiry Card 
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Swivel Joints 


Designed especially for hydraulic 
or pneumatic service on pipe, tub- 
ing or hose, new joints are of the 
single plane, swivel type. They 
are designed to provide for up to 
360-deg. turning or rotating motion 
on machinery or other places where 
flexible piping or tubing is re- 
quired. Joints can be used as con- 
nectors for hose in reducing hose 
length by eliminating sharp bends, 
and increasing hose life by reliev- 
ing all twisting stresses. New 
joints are available in ball bearing 
and thrust bearing types suitable 
for pressure as high as 2000 p. s. i., 
depending on the size of joint. 
Temperature ratings recommended 
range from —20F to 225F. Joints 
are equipped with O-ring seals and 
have low rotating torque at all 
pressures. The bearings are sealed 
and require no lubrication main- 
tenance in normal service. Stand- 
ard sizes are 4, and 1%-in.; 3% and 
34-in. sizes are available on quan- 
tity orders. Barco Mfg. Co., Dept 
J-24, 500 North Hough St., Bar- 
rington, II. 

Circle 444 on Inquiry Card 





Air Cylinder Silencer 


Designed to reduce noise and 
blast from air cylinder exhausts, 
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compact air exhaust muffler is 
made of noncorrosive materials 
throughout. Muffler consists of a 


series of perforated disks held be- 


tween spacers in a compact cylin- 
der only 31/32-inch in diameter 
and 4 3/16-inches long overall. 
Body is tapped for *,-inch female 
thread, and standard brass hex 
nipples are supplied to provide 
either 14, or %-inch male fittings. 
Modernair Corp., 400 Preda St., 
San Leandro, Calif. 


Circle 445 on Inquiry Card 


Pneumatic Transmitter 


Accurate measurement of either 
temperature or gage pressure, as 
well as absolute pressure over nar- 
row and wide spans is possible 
with pneumatic transmitter. New 
instrument converts process tem- 
peratures from —375 to 1000F or 
pressures of from 40 to 600 psi to 
a standard 3 to 15 psi output. 
Simple adjustments make it pos- 
sible to measure temperatures or 
pressures and to vary the span 
width or shift it anywhere within 
the range of the instrument. Flexi- 
bility and accuracy of new in- 
strument make it valuable where 
close process control and versatil- 
ity are required, ie., in the food, 
chemical and petroleum industries. 
Unit is shock mounted and de- 
signed to resist the effects of vi- 
bration. It compensates for am- 
bient temperature and barometric 
pressure changes, eliminating the 
need for adjustment as these con- 
ditions change. Instrument op- 


erates on the force-balance prin. 
ciple which virtually elin nates 
motion, reducing wear and in ‘reas. 
ing life span. On a full-scale ge. 
flection, the primary element nioves 
a few millionths of an inc A 
small, sensitive stainless stee| byl) 
provides fast response to tempera. 
ture changes. Pipe, wall or hori. 
zontal well mounting is provided 
by a universal mounting bracket. 
Illustrated model has a thermal! 
system for temperature mezsure. 
ment. Minneapolis-Honeywell Reg. 
ulator Co., Industrial Div., Wayne 
& Windrim Aves., Philadelphia 44 
Pa. 


Circle 446 on Inquiry Cord 


Solenoid Valves 


Designed to eliminate hammer 
and shock in automatic or remote 
control of chemicals, steam, air. 
gas and other liquids, packless, 
piston-pilot operated _ stainless 
steel valves are available in nor- 
mally closed and normally open 
types. Three sizes are offered for 
each type: 1144, 1% and 2 inches. 
Features of the valve include al! 
stainless steel construction, renew- 
able Teflon disks, full ports, un- 
breakable stainless steel piston 
rings and packless operation on a 
wide range of operating pressures. 
Waterproof molded coils for tem- 
peratures to 250F and silicone in- 





sulated coils for higher tempera- 
tures are available. Coils are in- 
terchangeable between sizes and 
with all other company valves. Ex- 
plosion proof coil housings, special 
assemblies and alloys are available 
to meet various requirements. 
J. D. Gould Co., 730 E. Washing- 
ton St., Indianapolis 2, Ind. 

Circle 447 on Inquiry Cord 
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Clamp Fitting 


Designed for heavy duty ap- 
plications for hydraulic lines, 
steam hoses or liquid petroleum 
gas transmission, two-bolt clamp 
fitting is made of heavy malleable 
iron and is secured by two large 
heat treated bolts. It is also a re- 
usable fitting that is error free in 
assembly and has the feature of 
swift hose replacement by main- 
tenance personnel who merely 
leave the fitting on a machine and 
insert the new hose over the fit- 
ting stem. Engineered for use on 
heavy road building equipment, as 
replacement fittings for tractors 
and farm equipment, on oil well 
equipment, shipyard and dock ma- 
chinery, for fuel transfer lines, on 
machine teols, and for general 
heavy duty plant equipment main- 
tenance, the rugged clamp fitting 
is made in eight sizes to accommo- 
date hose from 1,-inch to 2 inches 
in diameter. For use with all 
standard type high pressure hoses 
of the proper dimensions, the triple 
wire braided hose and clamp are 
rated for pressures up to 3000 psi; 
with double wire hose, it is also 
rated up to 3000 psi; with single 
wire hose it has a 2500 psi rating; 
and used with two fiber braided 
hose, it is rated for service up to 
1500 psi. Flex-O-Tube Div., Meri- 
dan Corp., 2525 Jim Daly Rd., Ink- 
ster, Mich. 


Circle 448 on Inquiry Card 


Flow Meter 


Designed for the measurement 
and control of the mass rate of 
flow of liquids, new unit uses the 
rate of heat transfer through the 
boundary layer of a liquid to ob- 
tain a measurement of flow. The 
instrument is especially suited for 
corrosive fluids and gases, slurries, 
hydroearbons, biologics, beverages, 
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Now...Electrouce wings 
for your weights! 


..-- bringing you TOLEDO accuracy 


wherever you want it aC 
in the form you want it! a. 


(ee ee ee nnn 


Weight data can now go anywhere... 

the form most useful to you . . . through To- 

ledo’s remarkable new electronic system of re- 

mote data handling. Even though the weights originate in pro- 
duction, inspection, testing, shipping or receiving, the weight 
data travels instantly for remote digital recording in the form 
and location that best suits your needs. This greatly extends the 
capabilities of TOLEDOmation and assures for you maximum 
weight cost control and usability of weight data. 


NEW AUTOMATIC BATCH BX This Toledo cabinet inter- 


locks 22 scales in an auto- 


CONTROL SYSTEM matic batching system. 
... with Remote Digital 
Weight Recording 


Through TOLEDOmation all ingredi- 
ents are fed into successive batches in 
proper sequence, including operation of 
gates and feeders.. In addition, all dials 
are automatically scanned and the digital 
weight data is recorded on an electric 
typewriter for each batch. 


SEND FOR BOOKLET ON NEW TOLEDO REMOTE DIGITAL A 
WEIGHTS ... Toledo Scale Company, Toledo 1, Ohio 


TOLEDO ‘'scaies 


Circle 576 on Inquiry Card 





etc., and has many applications in 
the chemical, pharmaceutical and 
food processing industries. Its 
linear scale covers a wide range 
of flows including pulsating type. 
The measuring elements are not 
exposed to the fluid and there is 
no pressure loss or danger of clog- 
ging. For remote indication and 
control, a directly produced elec- 
trical signal is available. The de- 
vice is fully electronic without me- 
chanically moving parts. It is de- 
signed for continuous heavy duty 
operation and requires no adjust- 
ments. The flow indicating instru- 
ment has a 16-inch long scale 
which is easily read even at rela- 
tively wide range. Industrial De- 
velopment Laboratories Inc., 17 
Pollock Ave., Jersey City, N. J. 
Circle 449 on Inquiry Card 


Edge Position Control 


Two complete and independent 
hydraulic controllers in a single 
housing are designed for high speed 
tentering, laminating or any other 
edge position control application 
where two edges are guided simul- 
taneously. Called the twin jet reg- 
ulator, new unit when operating 
through a 2-inch bore cylinder in 
high speed tentering applications, 
will position tenter frame guide 
rails at rate of 3 inches per sec- 
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ond. Pneumatic edge detecting sys- 
tem does not touch web and uses 
extremely low pressure air, yet 
reacts immediately to any change 
in web position. Askania Regula- 
tor Co., 240 E. Ontario St., Chi- 
cago 11, Ill. 

Circle 450 on Inquiry Card 
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Switch Kit 


Designed for experimental engi- 
neers and those who plan, build, 
repair or test electrically operated 
controls, new kit provides all com- 
ponents necessary for assembly of 
a variety of contact switch com- 
binations. The kit includes com- 
partments containing assortments 
of contact blades, insulators, sep- 
arators, tension plates, angle 
brackets, side lugs, nylon lifters, 
contact rivets, washers, screws and 
bushings. Standard and midget 
size blades are furnished. Guardian 
Electric Mfg. Co., 1621 W. Walnut 
St., Chicago 12, Ill. 

Circle 451 on Inquiry Card 


Material Handling Valves 


Designed for efficient flow con- 
trol in the pneumatic transport of 
fine solid materials, Type C mate- 
rials handling valves feature self- 
feeding, nonplugging operation 
with positive shut-off, maximum 
carrying capacity, minimum fric- 
tional wear, and ease of mainte- 
nance in the handling of such ma- 
terials as boiler fly ash and other 
industrial dusts. Intended for in- 
stallation in vacuum transport 
piping systems, Type C valves are 
available with either air-electric, 
remote or manual controls. The 
self-feeding feature of these valves 
eliminates plugging. Atmospheric 
air, admitted into the vacuum sys- 


tem through the inlet ports, cop. 
tinuously picks up and sweeps ma. 
terial through the valve and int, 
the transport piping at rates ay. 
tomatically matched to the ip. 
creases and decreases of the load 
in the system. Because the rat; 
of feeding is continuous and com. 
mensurate with the air flow, ther, 
is no sudden application of fy 
vacuum to plug the system. Valve 
have sliding shut-off gates that 
provide protection against leakage 
Wear is minimized because mate. 
rial is transported at maximun 
concentration over the full area of 
the pipe. Because the bulk of th: 
material does not come into con- 
tact with the pipe walls, any sand- 
blasting effect is eliminated. For 
air-electric operation, the valves 
are equipped with air cylinders 
controlled by three-way solenoid 
valves. For remote operation 
valves are equipped with air cyi- 
inders controlled by _three-wa 
valves mounted on a central con- 
trol panel. For manual operation 
they are equipped with either pusb- 
pull rods or with chainwheels and 
hand chain. Allen-Sherman-Hoff 
Co., 259 E. Lancaster Ave., Wynne- 
wood, Pa. 

Circle 452 on Inquiry Cord 


Layout Template 


Designed to reduce the time re 
quired for graphic panel layouts 
new layout template contains 
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scaled outlines representing the 
most frequently used industrial in- 
struments. The representations 
are scaled accurately at 2 inches 
to the foot. Also provided are 
outlines for pumps, valves and 
other graphic panel symbols, as 
well as vessels. Layout template 
is fabricated from 20 gage, frosted 
jycite. Panellit Inc., 7401 N. Ham- 
lin Ave., Skokie, Til. . 


Circle 453 on Inquiry Card 


Power Unit 


All operations of a machine that 
welds and forms are provided by 
power unit. Flow control valves 
provide uncompensated control, lo- 
cated between solenoid valve and 
its subplate. Two acorn nuts pro- 
truding from top allow for a fine 
adjustment to speed in each direc- 
tion. Free return flow feature is 
incorporated on each valve. Other 
equipment in unit includes a pump; 
fittings and tubing; 10 hp, 1200 
rpm motor; 60-gal reservoir; heat 
exchanger; water control; three 
globe valves; eight solenoid; one 
reducing and three _ sequence 
valves; and two gages. J. N. Fau- 
ver Co, Inc., 51 W. Hancock, De- 
troit 1, Mich. 


Circle 454 on Inquiry Card 


Analog Computer Units 


Various component combinations 
of a correlated modular array of 
electromechanical analog computer 


Components, called Servomation 
Building Blocks, provide the means 
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Two Homer “Space Saver'’ Magnetic Conveyors in use with a Manpro Vibra Degreaser—one 


feeds screws into the Vibra Degreaser... 


the other receives them to discharge into tote 


boxes. Even though these cylindrical pieces are conveyed up a steep incline, there is no 


slipping, rolling or loss of pieces. 


ANSWERS TO CRITICAL QUESTIONS 
ABOUT HOMER MAGNETIC CONVEYORS 


MAGNETIC ASSEMBLIES 

Greater magnetic strength per unit length, 
permits faster belt speeds (up to 250 fpm) 
at steeper angles (up to 90°). Increases 
automatic handling of parts without dam- 
age to critical finishes, caused by parts 
hitting or bumping each other . . . ends 
slipping and loss of parts because of steep 
inclines, belt resiliency or bouncing over 
belt cleats. 


HEAD PULLEY 

Head pulley at discharge end of conveyor 
contains an adjustable, permanently mag- 
netized assembly (Patent Pending) 
requires no nosed-over section for delivery 
of parts to tote boxes, machines or other 
conveying equipment. . 
BELTS 

No special belts, cleats or buckets re- 
quired. If belt replacement is needed, a 
standard stock belt can be purchased from 
a local supply source. 


FLEXIBILITY 

Can be supplied to convey horizontally or 
vertically (90°). Custom built to convey on 
underside of conveyor for parts turn-over 
jobs . . . Custom built for parts rejection 
. . . Custom built for multi-story conveying 
and many other unusual applications. 


FLOOR PICK UP 

lf the application requires floor pick up 
the “Space Saver” can be supplied with 
a magnetically energized tail pulley for 
this purpose. 


LOADING 

The “Space Saver’ can be supplied to 
pick up pieces from floor, or can be loaded 
at any desired height above floor . . . does 
not require hopper or side boards in most 
applications. These can be supplied if 
desired. 


DRIVE 
Positive chain drive with choice of gear- 
head or separate motor and speed reducer. 
SAFETY 
Drive mounting on standard units de 
signed for maximum safety to workers 


MAINTENANCE AND REPAIR 

Wherever possible, standard component 
parts which can be purchased locally if 
desired have been incorporated into the 
“Space Saver.” 


SIZES 

A full range of standard sizes (85 by 
count), with belt widths from 6” to 24” 
and 4’ to 20’ belt centers. Custom models 
available to suit your specifications. 


‘ 


It costs you nothing to get expert advice on your magnetic conveying problems through 
Homers recommendations—get the complete Homer ‘Space Saver'’ Magnetic Conveyor story 


today . . . Remember, Homer backs up its “Space Saver’’ recommendations . . . 


satisfaction, 


fo your 


Send for bulletin MC-250 which describes and explains the Homer “‘Space Saver'’ Magnetic 


Conveyor line. 


THE HOMER MANUFACTURING CO., INC. 


DEPT. 286 


a. 
omeR 
aan 


21S) | 
PERMANENT MAGNETIC CONVEYORS 


LIMA, OHIO 


} 


Circle 577 on Inquiry Card 





for industrial control, problem 
solving for both equations and con- 
trol system design and data proc- 
essing. Among units suitable for 
data processing are: Model 2315 
modulator which modulates a dc 
control system with a 300 to 2000 
eps carrier. The de input is +5 
v rms for an ac phase sensitive 
output of +5 v rms. Model 2317 
tachometer unit modulates dc sig- 
nals to modulated 400 cycle 
signals. It may be used to intro- 
duce stabilizing signals from dc 
tachometers into ac servo loops. 
Model 2306, a bridge type 400 
cycle demodulator, converts the 
modulated carrier signal into the 
de signal required by dc corrective 
or equalizing networks. With 
model 2316 corrective network 
derivative and integral control net- 
works are rapidly assembled to 
shape the transmission character- 
istics of a de servo loop or, with 
2315 and 2306 for ac loops. Units 
are available as automation build- 
ing block arrays or as specially 
packaged units to meet the de- 
mands of limited space or restrict- 
ing ambients. Servo Corp. of 
America, 20-20 Jericho Turnpike, 
New Hyde Park, L.I., N.Y. 

Circle 455 on Inquiry Card 


Tiny Air Valve 


Designed for use as directional 
valve, interlocking valve, transfer 
valve or shut-off valve in pneu- 
matic control systems with pres- 
sures as high as 250 psi and tem- 
peratures as high as 200F, 1,-inch 


valve features tiny size. New 
valve has the advantage of being 
able to be used in a system where 
not as much air is needed and 
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where the amount of space that 
can accommodate a valve is limit- 
ed. The 1,-inch valve can also be 
used as a remote control for a sys- 
tem using larger quantities of air. 
Its sectionalized construction per- 
mits over 3000 different two, three 
and four-way valves to be as- 
sembled from a few basic parts. 
Three and four-way valves are 
built with open exhaust and with 


tapped exhaust ports. Sectional- 
ized construction also permits each 
port, each end section and each op- 
erator of each one of the 3000 pos- 
sible valves to be rotated in 90- 
degree steps through 360 degrees. 
Westinghouse Air Brake Co., In- 
dustrial Products Div., Wilmerding, 
Pa. 

Circle 456 on Inquiry Card 
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Mist Lubrication Device 


Automatic application of a con- 
trolled, premeasured quantity of 
mist lubrication on open gears, 
chain, cams, rollers, eccentrics, 
slides and ways, circular saws and 
similar surfaces is provided by 
MistOmatic spray control. De- 
signed for use in conjunction with 
company power operated, time 
clock controlled, centralized lubri- 
cation systems, the control com- 
bination permits automatic, simul- 
taneous lubrication of both closed 
bearings and open surfaces at pre- 
set time intervals. Valves provide 
positive, uniform automatic lubri- 
cation without waste. They elim- 
inate spoilage from drippage of ex- 





cessive lubricant and conserve ma, fm power! 
hours. Lincoln Engineering ¢, i maint 
Industrial Div., 5794 ature form 
Bridge Ave., St. Louis 20, Mo. Electr 
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Saturable Reactor - 
Developed for applications jm ™™ 
where the degree of linearity ani J °° ™ 
harmonic distortion of the load im 4 ' 
current is important, new satur. (°° 
able reactor can be designed to mechi 
provide almost any load current Moun 
waveform including _ sinusoidal jm 
waveform. Multi-unit saturable me ‘Ym 
reactor can be used as a controller J ‘U"®S 
welde 


for the flow of active or reactive 
power to a load for applications #% ™&* 
where conventional saturable re. jm "28! 
actors are not suitable because of # '°'S# 
waveform. Reactor can be built end 
for single phase and polyphas jm “ith 
systems. Three phase unit is de 9% Y°™ 
signed for a maximum reactor jm “4. 
phase voltage of 220v and’a re 1765 
actor phase current of 4 amp. The 
reactor consists of twelve identical 
units, each of which (pictured) ° 
has three ac windings and one dc Tim 
winding per core. The poty-unit 
saturable reactors are built from 
transformer type cores and mate. Type 
rials. The power rating of the —_ 
complete poly-unit reactor is of jm ™™ 
the order of the net transformer je “? 
power ratings of the assembled a 
units. Applications of the reac © 
tors include their use as single cme 
and polyphase adjustable load re feat 
actors for test purposes, for shunt pen 
reactor control of reactive kva of fm 
static capacitor banks, for control 4 
of reactive kva on transmission an 
lines or high voltage cables, for a , 
single and polyphase line voltag¢ = 
regulators, and for the control of ing 
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power flow to loads where the 
maintenance of sinusoidal wave- 
orm is important. Hevi Duty 
Electric Co., Milwaukee 1, Wis. 
Circle 458 on Inquiry Card 


Cylinder Mountings 


Designed for use in the opera- 
tion of hopper gates, elements ro- 
tating about shafts such as gear 
segments and levers, and objects 
moving on wheels or tracks such 
as trucks or transfer tables, two 
new types of universal cylinder 
mountings eliminate problems due 
to misalignment between cylinders 
and their loads, thereby reducing 
costs associated with breakage of 
mechanical devices and cylinders. 
Mountings also compensate for de- 
flection and misalignment where 
cylinders are connected to struc- 
tures that are riveted, bolted or 
welded together. Universal mount- 
ings are available in two forms: 
Hinge mount cylinder with uni- 
versal mounting brackets at each 
end (illustrated), and a cylinder 
with universal trunnion and uni- 
versal mounting bracket for rod 
end. Hanna Engineering Works, 
1765 N. Elston Ave., Chicago 22, Ill. 

Circle 459 on Inquiry Card 


Time Delay Relays 


Two new time delay relays, 
Types 412 and 422, feature high 


accuracy operation. Both instru- 
ments are capable of maintaining 
repeat accuracy with +1, of 1 per 
cent of full scale (30 second and 
longer ranges) or +1% of 1 per 
cent on faster ranges. Additional 
features are white on black dial 
with 300-degree scale, allowing 
fast, precise settings and easy 
reading, with dial and pointer pro- 
tected by transparent cover. Silver 
cadmium contacts rated at 15 amp 
have quick make, quick break wip- 
ing action and are of larger size 
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than previously used, with ample 


capacity for high inrush currents. 
Nine-position terminal block per- 
mits easier wiring from side or 
back with a wider range of circuit 
possibilities than previously avail- 
able. Friction setting mechanism 
allows adjustment while timer is 
operating. Type 412 timer auto- 
matically resets on power failure 
and begins a complete new cycle 
when service is restored. Type 422 
timer includes a special reverse ac- 
tion clutch which causes it to sus- 


a 


pend operation in case of power 
interruption, resuming and com- 
pleting the same cycle when serv- 
ice is restored. R. W. Cramer Co., 
Centerbrook, Conn. 

Circle 460 on Inquiry Card 


Brit's a now, hydraulic-electrical, index fixture. 

It's hydraulically operated and electrically controlled. It can be synchronized 
with the automatic cycling of your machine. 

designed for many uses with tool room accuracy. 
It can be used for gaging, grinding, milling, broaching, boring, drilling, 
honing, checking, staking and assembly operations. 

no gears—no cams—no mechanical paw!s! 
And, no bang or shock, because the hydraulic cylinders provide a smooth 
action, and eliminate back lash. It's all hydraulic! 

positions on any index, from 3 to 120! 
And, guaranteed to .0003 tolerance, on a 12” gaging diameter. 


and, it's really compact in design! 


Even though the sub base is only 44%" x 15” x 21%", the table top is 
guaranteed fiat and parallel, within .0001 of an inch. This table can be 
used with adapter plate as shown or four way valve. 


Attractive territories now available. 


UTOMATION 


8070 Wheeler Ave. 
Detroit 10, 


MANUFACTURING CORPORATION Michigan 
i Em. 


Circle 578 on Inquiry Card 
























Press Air Manifold 


A means of regulating the air 
supply to a clutch and brake unit, 
counterbalance cylinders and die 
cushions is provided by press air 
manifolds. All the valves, regu- 
lators, gages and switches neces- 
sary to operate these manifolds 
have been combined into one pack- 
age. A single composite air valve 
regulates the supply of air. Ele- 
ments of the valve include a shut- 
off valve, pressure regulator, pres- 
sure gage with needle throttle 
valve, check valve and exhaust 
valve. There is no intermediate 
piping to be done between each 
of the parts. When installed, all 
parts are easily reached from the 
front. Pressure regulator has a 
range of adjustment from 0 to 160 
psi. New header brings together 
into one package as many com- 
posite air valves and pressure 
switches as are required for a 
complete press control. Headers 
provide flanges for mounting both 
the air valve and the air pressure 
switches. Headers are designed 
so that when the air manifold is 
bolted to the header, connections 
are made to both the air inlet and 
the exhaust simultaneously. Only 
connections necessary for install- 
ing the complete manifold assem- 
bly are one inlet and one exhaust 
line. Headers are furnished in 
either two or three-station sizes. 
They are provided with flanges so 
that larger assemblies of four or 
more stations can be bolted togeth- 
er. Clearing Machine Corp., 6499 
W. 65th St., Chicago 38, IIl. 

Circle 461 on Inquiry Cord 
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Bronze Rotary Pump 


Designed for vacuum and/or 
pressure applications in handling 
steam, hydrogen, natural or manu- 
factured gas, nitrogen or other in- 
ert gases carrying entrained mois- 
ture, corrosion resistant bronze ro- 
tary pump features vanes which 
require no lubrication in riding 
against the cylinder wall. Thus, the 
pump never has to be lubricated 
and no oil is present to get into 
the gas stream. Being of the ro- 
tary type, there is no reciprocating 
motion and the pump is pulseless 
and vibrationless, delivering an 
even flow of air and eliminating 
the need for surge tanks. Cylinder 
walls and end plates are precision 
ground to insure perfect fit and 


the balanced rotor is suspended on 
two double-sealed, grease packed 
lifetime ball bearings. The Dexter- 
Conde bronze pump is available 
in three models. Capacities range 
from 3.5 to 33 cfm and maximum 
continuous pressure is 20 psi. Max- 
imum steady vacuum is to 20-inch 
Hg and maximum intermittent vac- 
uum is 25-inch Hg. Pump is avail- 
able with either single or double 
shaft extensions and may be fur- 
nished for either clockwise or 
counterclockwise rotation. Dexter 
Folder Co., Pearl River, N. Y. 
Circle 462 on Inquiry Card 


Industrial Relays 


Formerly used to give reliable 
service in telephony, line of relays 
is available for industrial applica- 
tions. Relays are available in six 


general types, most of them with 
a number of variations. Type 4 
relays are single-coil with double. 
stacked spring combinations. Fag, 
acting relays of this type. have op. 
erating times ranging from 0.003 
to 0.020-second, and release timg 
of the same order. Type A relays 
can be supplied with one or two 
snap action switches or with one 
snap action switch and one spring 
pile-up. Relay-rectifier combina. 
tions provide the operating an 
physical characteristics of Type 4 
de relay with operation by 110 
ac through use of a compact seleni- 
um rectifier. All Type A relays als 
can be supplied with plug-in con. 
nections of the radio type, for use 
with commercial radio type sockets 
with eight, nine, 12 or 20 connec. 
tions. Type B relays are gang-type 
relays with up to 60 Form A con- 
tacts. They are supplied with one 
or two coils, as determined by load 
requirements. Type C relays are 
essentially two relays mounted on 
a common frame, so that one Type 
C relay can be mounted in the 
same space as a Type A relay 
Type D relays have been designed 
for use where a small, lightweight 
shock resistant relay is required 
They withstand shocks up to 50¢ 
and, when energized, will remain 
operated under shocks of 20 ¢ 
Types 3A and 3B relays are vibrat- 
ing reed types, for providing a 
current from a de source. Relays 
can be used in conjunctioh with 
slow release relays to produce ex- 
tended relay release, or they cat 
be wired in self-interrupting cir- 
cuits to produce time pulses. Type 
340 relays are double-coil polar 
relays of the permanent magnet 
type. They are extremely sensitive 
to low currents, and are generally 
used for reverse battery super 
vision and signaling. Coils on the 
Type 349 relays are double-wouné, 
and thus this type can be used for 
high-low supervision. Strombers: 
Carlson Co., Div., General Dynan- 
ics Corp., Rochester 3, N. Y. 
Circle 463 on Inquiry Cort 
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Four-Way Valve 


Designed for farm and road 
building machinery and_ truck 
mounted equipment, C series valves 
feature four-way operation and 
heavy duty construction. For units 
up to 20 gpm, the valves feature 
a built-in pressure relief on the 
tank side, allowing tamper proof 
settings. Direct mounting on reser- 
voir permits return ports to feed 
back directly to reservoir, eliminat- 
ing return lines. Wisconsin Hydrau- 
lies Inc., 3165 N. 30th St., Milwau- 
kee 16, Wis. 

Circle 464 on Inquiry Card 


TUBING 





SLEEVE 


‘AGE TO SURFACE 
SEAL 


LINE+TO-LINE SEAL 
(RING CUT) 


Tube Fitting 


Suited for instrumentation and 
all other low and medium pressure 
applications using copper and alu- 
minum tubing, self-aligning tube 
fitting is called the Selfalign. Ad- 
vantage of this fitting is that it 
can be installed without disassem- 
bling. Tubing is simply inserted 
in the fitting until it bottoms and 
the nut is tightened. Dual sealing 
principle assures positive, leak- 
proof connections. Sleeve grips the 
tubing over a broad area for a sur- 
face to surface seal, while a thin 
razor edge and guiding shoulder 
form a line to line seal with the 
tubing as the nut is tightened. 
Sizes 4, 3/16, 4, 5/16, 3% and 14- 
inch in brass are available; alu- 
minum fittings are special to or- 
der. Weatherhead Co., Fort Wayne 
Div., 128 W. Washington, Fort 
Wayne, Ind. 

Circle 465 on Inquiry Card 
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Binks Automatic Spindle Machine 
Speeds output 400% 


This well-known company 
installed the Binks Auto- 
- matic Spindle machine il- 
—_ lustrated above to speed 
up the finishing of pens. Now they 
wonder how they ever got along 
without it. 

This one machine enabled ihe 
company to increase production by 
400%. Before its installation about 
500 pens were finished per hour... 
now, with the aid of this automatic 
spray painting machine, 2000 lus- 
trous pens are turned out in the 
same time...and rejects are re- 
duced to a minimum. 








Automatic spraying is 
better, faster 


The speed, economy and quality 
of finish obtained with Binks auto- 
matic spray painting machines 
make them the answer to lower 
manufacturing costs. Binks Auto- 








...coats 2000 pens an hour 


Binks Manufacturing Company 
3132-40 Carroll Ave., Chicago 12, Ill. 





matic Spindle Machines spray 
round or many-sided objects; Binks 
Automatic Vertical Reciprocating 
Machines spray flat objects sus- 
pended from overhead conveyors; 
Binks Automatic Horizontal Recip- 
rocating Machines or Binks Rotary 
Spray Machines spray objects ly- 
ing flat on horizontal conveyors. 
Almost any mass-produced prod- 
uct manufactured today can be 
finished or coated...better, faster 
and more economically... with 
Binks automatic finishing equip- 
ment. 


For free engineering help, let a 
Binks Engineer analyze your fin- 
ishing set-up. At no cost or obliga- 
tion he will show you how you can 
save time, money and materials 
through automatic finishing. 


Ask about our spray-painting 
school. Open to all...no tuition... 
covers all phases. 





SPRAY BOOTHS COMPRESSORS 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED aS DIRECTORY 


Circle 579 on Inquiry Cord 
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Tiny Snap Switches 


Designed to solve many limited 
space, minimum weight design 
problems where moisture, dirt, 
heat, cold and other environmental 
conditions might cause contact 
failure, 6100 series subminiature 
snap switches are dry gas filled, 
hermetically sealed, single-pole, 
double-throw units. Rated 5 amp 
resistive, 3 amp inductive, 2 amp 
motor load, either 28 v de or 110 v 
ac, switches have electrical and 
mechanical life of 100,000 cycles. 
New series is available with either 
bracket or through-hole mounting, 
plus potted lead wires for 250F. 
Haydon Switch Inc., 536 S. Leon- 
ard St., Waterbury 20, Conn. 

Circle 466 on Inquiry Card 


Mechanical Detector 


Designed for use in rotating or 
reciprocating equipment, new me- 
chanical malfunction detector in 
an oiltight J.I.C. enclosure mon- 
itors vibration and actuates an 
alarm or causes shutdown when 
trouble occurs. It is used to de- 
tect malfunctions such as bearing 
roughness, unbalance, broken 
blades, bent shafts, etc. Mecha- 
nism is fail-safe, does not depend 
on external power source and re- 
quires no maintenance. Range of 
adjustment of 0 to 20 g provides 
for a wide range of normal vibra- 
tion. Contacts are _ single-pole, 


102 


double-throw, and rated at 5 amp, 
115 to 230 v ac, resistive or induc- 
tive loads. Unit is mounted in an 
oiltight housing with an external 
reset and locking mechanism. It 
is suitable for mounting on equip- 
ment in almost any environment 
except hazardous locations. Beta 
Corp., Forest Ave. at Ridge Rd., 
Richmond 26, Va. 

Circle 467 on Inquiry Card 
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Solution Controller 


Electronic instrument for con- 
trolling the conductivity of solu- 
tions finds application in the water 
treatment, chemical, nuclear ener- 
gy, power and metal processing in- 
dustries, where it can be employed 
in controlling water purity, pres- 
ence of specific chemicals in solu- 
tions, process baths, etc. Designed 
for simplified use and operation, 
the controller is equipped with two- 
zone action for both alarm and 
control. A single set point knob 
on the front provides control with- 
in the range of the instrument cali- 
bration. Scale calibration is non- 
linear and provides maximum read- 
ability at high specific conductivi- 
ties. Accuracy of the instrument is 
+0.5 per cent of full scale, and 
it has a sensitivity of +0.1 per 
cent of full scale, exclusive of the 
cell and temperature compensator. 
In solution temperature changes 
between 20 and 100F, automatic 
temperature compensation limits 
the maximum error to +2 per cent 
or +5 per cent of full scale. Con- 
troller is available with various 
types of conductivity cells, depend- 
ing upon the application. Standard 
compensating bulb is provided with 
a 316 stainless steel sheath. Fielden 
Instrument Div., Robertshaw-Ful- 
ton Controls Co., 2920 N. Fourth 
St., Philadelphia 33, Pa. 

Circle 468 on Inquiry Cord 


Tachometer Generator 


Miniature 115 v ac tachometer 
generator which operates on 60 cy. 
cles is especially designed to make 
a high performance unit available 
for industrial applications. Tach. 
ometer generator has been devel. 
oped for use as the feedback ele. 
ment in closed looped servo cir. 
cuits, and for industrial applica. 
tions. It can be integrally coupled 
to Diehl instrument servomotors 
having outputs of 1, 5 or 10 w 
Unit can be used to regulate the 
speed of a servomotor. With inte. 
gral mount, backlash is zero, in- 
proving the stability of the system 
in which the tachometer is being 
used. The output, with 100,000 ohm 
resistive load, is 6 v per 1000 rpm. 
Phase shift can be brought to zero 
by capacitive load at any desired 
speed; maximum variation in phase 
shift between 0 and 3600 rpm is 
3 degrees. Residual voltage is 100 
milliwatts maximum. Diehl! Mfg. 
Co., Finderne Plant, Somerville, 
N. J. 

Circle 469 on Inquiry Card 
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Rotary Switch 


Designed for heavy duty service 
in selecting main power feeders, 
two to eight-position rotary switch 
features reliable performance. The 
operating principle involves the use 
of a spring loaded, spring actuated 
roller contact which seats in a sta- 
tionary contact groove. Additional 
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spring pressure and mechanical 
jinkage force the roller from the 
contact groove with high accelera- 
tion, causing a very fast break, and 
driving the roller at high speed to 
the next contact. The high pres- 
sure and high speed of the roller 
result in minimum arc. Since the 
arc occurs away from the static 
position, switch life and capacity 
are greatly increased. Switch may 
be ganged up to three sections, al- 
lowing aS many as 24 separate 
isolated circuits. Mason Electric 
Corp., 3839 Verdugo Rd., Los An- 
geles, Calif. 

Circle 470 on Inquiry Card 


Hydraulic Cylinder 


Used in hand mills, cross slides, 
abrasive cut-off saws, etc., new hy- 


draulic control cylinders help to 
convert manual machines into com- 
pletely automatic, air hydraulic op- 
eration. Used in Rotafeed air-hy- 
draulic drill units for several years, 
the unit, called the Hydro-Feed, 
when attached to any air cylinder, 
makes available 0 to 4-inch of 
rapid approach with infinitely vari- 
able feed in one direction and rapid 
return in the other direction. Max- 
imum checking capacity is 3000 
Ib. Longer strokes and larger ca- 
pacities are available on order. 
Basic unit has a microhoned 2-inch 
bore and 4-inch hydraulic feed. 
Unit is easily installed by mount- 
ing nose through a %-inch hole 
and tightening nut. One of the 
features of the completely sealed- 
in unit which requires no make-up 
fluid or expansion chambers, is the 
method of feed adjustment. Simply 
turning the piston rod clockwise 
or counterclockwise by hand gives 
infinitely variable feed. Length of 
rapid approach is easily varied by 
running the two check nuts up 
or down the threaded rod. Rota- 
feed Co., 2826 E. Grand Blvd., De- 
troit 11, Mich. 

Circle 471 on Inquiry Card 








Slip Ring Motors 


Used on printing presses, con- 
veyors, ventilating equipment 
cranes and hoists, and other ma- 
chines that require operator regu- 
lated running speeds, fractional 
horsepower slip ring motors fea- 
ture variable speed and step by 
step starting. Example of the mo- 
tor’s versatility is the starting of 
a heavy load on regular low line 
current. High starting torque is 
provided by starting in a slow- 
speed step, full speed being at- 
tained through a series of steps. 
Motors are available as standard 
units in fractional ratings of 4, 
1/3, % and % hp and are of the 
#66 frame size. Reuland Electric 
Co., Alhambra, Calif. 

Circle 472 on Inquiry Card 


Pian your Special Purpose Machines 
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ENGINEERS AND BUILDERS OF AUTOMATIC AND 
SPECIAL PURPOSE MACHINES SINCE 1919 







Series H Turret 
index Models— 
for heavy duty 
applications. 


Series 8 & C Turret 
index Models—tfor 
medium and light 
applications. 


Circle 586 on Inquiry Card 


Series K Turret index 
Modets— tor 





These standard units offer you a 
basic chassis for a wide range 
of special purpose and automatic 
machines. They give you substan- 
tial savings in cost and eliminate 
much of your engineering time. 


Write for Bulletin 356]. It de- 
scribes the complete line of Swan- 
son Standard Index 
Machine Chassis, 
and shows how they 
help to reduce the 
cost of your auto- 
mation program. 





Series L Auto-Tran Straight Line 
Chassis 


, heavy duty Indexing —tor automatic 
applications with center of semi-automatic assembly and 
cotumn toot mounting processing operations 





















contact holds the telescopic sec- 
tion away from the drill with a 
slight pressure, shifting contacts 


ticorrosion primer—a comb aatioy 
of zinc chromate and iron oxide 
Sterling Electric Motors Inc., 549) 
Telegraph Rd., Los Angels » 
Calif. 


in the switch assembly, holding the 
control circuit closed. The unit 
has a telescopic action which col- 
lapses while the drill enters the 
work and which extends itself 
while the drill head retracts. If 
the drill is broken, the drill probe 
is released and the switch con- 
tacts are shifted. This actuation 
stops the next cycle or transfer, Cont 
also lighting a signal on the con- . 
trol panel indicating which drill is = a: Ee Cal 
defective. Model #200 (illustrat- eS ae coun 
ed) is installed on a static portion eer” Rae ‘4 " 
of the machine, rather than on the ane erati 
moving drill head. In many in- wette 
stances this is possible where the * 
drilling unit merely moves through . dou } 
its drilling length and does not re- Fog Lubr icator _ 
tract to an appreciable distance. — 
Since the unit is statically mounted, 
no telescoping action is needed. All 
units are rated at 15 amp, 125 v 
ac, % amp, 125 v de, and are sup- 
plied with 3 ft of three-wire type 
SO or ST cable. Progressive Auto- 
mation Controls Inc., 11601 E. 
Jefferson Ave., Detroit 14, Mich. 
Circle 473 on Inquiry Card 
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Broken Drill Detector 


Designed to combat the prob- 
lems incurred in multistation auto- 
matic machinery through breaking 
of a drill, new device is called the 
Broken Drill Detector. Unit is 
mounted adjacent to the drill and 
upon breakage of that drill, im- 
mediately after the drill head is re- 
tracted, a signal is lighted on the 
control panel, and the indexing or 
transfer motion is stopped until 
the defective drill is replaced. Mod- 
el #100 is a unit installed directly 
on the drill head and travels with 
it. The drill probe encircles the 
drill and is in contact with it. This 


New device for centralized |ubri- -_ 
cation, Lubro-Control unit, auto- swit 
matically creates a finely divided the 
airborne oil fog which can be uni- Eacl 
formly distributed through com je “2 
plex piping systems to multiple lu- = 
brication points. A single unit can surf 
completely lubricate even the larg- wit 
est machines, up to 1000 bear. nec 
ing-inches. Two pressure switches The 
and a float controlled switch are ow 
provided for connection to a con- = 
trol panel, if desired, to actuate an — 
automatic alarm system or con- = 
trols when air pressure fails, when “ 
excessive pressure develops in the 
oil reservoir, or when the oil sup- 

ply needs replenishing. Unit is 

Tr small, measuring 9 by 11 by 12 
del 2020, ann : inches. It contains all necessary 

, n controls plus a 2-gal oil reservoir 


Explosion Proof Motors 


—enough oil for 12 hours lubrica- 
tion at maximum output. Unit 


Meeting the requirements for  ¢jiminates the need for multiple in- . 
three most common hazardous lo- stajiations of many smaller lubri- - 
cations—gaseous, explosive dust, cators which would involve numer- TY 
and explosive grain dust—explo- ys check points and maintenance | 
sion proof motors are specially operations. Device features an . 
treated to resist moisture, dust and  aytomatic drain filter to protect be 
corrosive atmospheres. Units fea- the unit, the lubricant and the i 

Pulse output ture extra-long flame paths at bearings by removing abrasive and 

= ven shaft and bracket fits and fully : ip hi : . 

TS gn th taches . . corrosive air line contaminants and C 
; sealed prelubricated ball bearings. draining the collected liquids auto- C 


Circle 581 on Inquiry Card 


Motors are available in standard, 
geared, or variable speed models, 
with optional mountings to meet 
individual requirements. The fin- 
ished rotors are sprayed with a 
special rust inhibitor which covers 
the rotor and the entire shaft. 
Brackets and terminal boxes are 
carefully cleaned and given an an- 


matically. Air pressure is accurate- 
ly regulated to provide the most 
efficient lubrication. A_ solenoid 
valve co-ordinates operation of the 
lubricator with the starting and 
stopping of the machine. C. A. 
Norgren Co., 3499 S. Elati, Engle- 
wood, Colo. 

Circle 475 on Inquiry Card 
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Contact Relays 


Capable of reliably switching 
contact loads from microwatts to 
\, kilowatt for over a billion op- 
erations, multielement, mercury- 
wetted contact relays are avail- 
able in two, three and four-pole, 
double-throw contact configura- 
tion. Multipole construction is ob- 
tained by energizing with one coil, 
two, three or four magnetic 
switches identical to that used in 
the standard single-pole relays. 
Each magnetic switch is hermeti- 
cally sealed in a hydrogen pres- 
surized glass envelope. Contact 
surfaces are continually wetted 
with mercury by a capillary con- 
nection to a mercury reservoir. 
The high-speed, long life relay has 
low and consistent contact resist- 
ance, no contact bounce, and is 
maintenance free. Contact rating 
is maximum 5 amp or 500 v, maxi- 
mum 250 va. Contact resistance 
is 40 milliohms or less, constant 
within 1 milliohm of original value 
over the life of the contact. Rate 
of operation is 60 cycles per sec- 
ond maximum. Operating speed is 
5 milliseconds at 2 w coil input. 
Relays are used for switching mi- 
crosecond pulses, magnetic drum 
memories, thermocouples, or for 
numerous low-level circuits. Two 
basic assemblies are _ illustrated. 
The smaller is for two or three- 
pole relay with octal plug base 
for two-pole and 11-pin octal style 
base plug for three-pole. The larg- 
er enclosure .is for four-pole with 
standard 14-pin miniature plug. 
C. P. Clare & Co., 3101 Pratt Blvd., 
Chicago 45, Ill. 

Circle 476 on Inquiry Card 


Plating Cycle Control 


Separate, automatic plating cy- 
cle control for each tank in pro- 
duction barrel plating plants is 
achieved with new control unit. A 
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control box having two signal 

lights and an automatic cut-off 

time switch comprise the new sys- 

tem. Installation is made easily 

and quickly by removing the cath- 

ode bar from each tank and replac- 

ing it with the Hoffman control 

box. The cut-off time switch may 

be mounted on the front of each 

tank or near it to suit the con- ; 
venience of the operator. The oper- 
ator starts the current flow and 
the plating cycle by presetting the 
time on the switch dial. During 
the plating cycle, the green light 
on the control box is on. It goes 
off upon completion of the cycle 
and the red signal light goes on. 
The red light signals the end of 
the plating cycle and shows that 
the current has automatically been 
eut off. Controls permit visual 
check on each tank or on the oper- 
ation of the entire plant. Safe re- 
moval of each tank barrel without 
danger of arc-started hydrogen ex- 
plosions is possible through use of 
these controls. Since the current 
can be turned off at will on each 
tank, burning and unnecessary cor- 
rosion of barrel contacting points 
and the splashing of electrolytic 


imately 7 v. 


Cleveland, O. 


NEW! 


AGASWITCH 


TRADEMARK 


...tO introduce 

time delays into 
electrical . 
circuits 


* Adjustable —time delays from 0.1 second 
to 5 or more minutes 

* Manually operated, pneumatically timed 

* Only 342” x 2%" x 2%" overall 

* Both single and double pole types 


* Accurate, adaptable, compact and inexpensive 
Write for details or application engineering 


assistance. Address Dept. A6-723. 
AGA ‘= 
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solutions no longer occur. The con- 
tactor closes its contact at a volt- 
age which will not exceed 9.5 v 
throughout a temperature range of 
At room temper- 
ature the closing voltage is approx- 
Contacts will 
open either when the voltage is 
removed entirely, or when the volt- 
age is reduced to less than 5 v. Unit 
is rated for 600 amp at 12 v. Hoff- 
man Control Co., 6804 Park Ave., 


re- 
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Latest automation information. 


Automatic Drilling Equipment 
Dumore Precision Tools, Racine, 
Wis. — 24-page booklet — Evaluating 
the basic drill unit requirements for 
automatic drilling, tapping, reaming 
and related operations is discussed in 
Catalog No. 55-D. Automatic drill 
units and drill heads, and small diam- 
eter drill grinder are illustrated and 
described, with their specifications 
and illustrated applications given. 
Accessories and attachments for the 
drilling equipment are also pictured. 
Circle 478 on Inquiry Card 


Welding Machinery 
Acro Welder Mfg. Co., Milwaukee 3, 
Wis.—12-page bulletin — Single and 
multihead semiautomatic and fully 
automatic resistance welding machin- 
ery is the subject of bulletin 156. Au- 
tomatic wire welding, forming and 
cutting machine; gun spot welder; 
can welder; mili type production 
welder; dial feed welder and shell 
seam welder are among special resist- 
ance welders shown. Special arc 
welders and standard resistance 
welders are also illustrated. 
Circle 479 on Inquiry Card 


Conveying Bulk Materials 

Ajax Flexible Coupling Co., Inc., 
Westfield, N. Y.—16-page booklet — 
Line of vibrating conveyors which are 
designed to handle bulk materials is 
the subject of Bulletin 39. Conveyors 
are comprised of a pan or tube, a 
self-contained vibrating or shaking 
mechanism and a source of power to 
operate the vibrating drive unit. 
Photographs illustrate equipment 
used in food, chemical, foundry, 
abrasive, and ceramic industries. Open 
and closed pan and tubular models 
are also pictured. 


Circle 480 on Inquiry Card 


Selenium Rectifiers 

Federal Telephone & Radio Co., 100 
Kingsland Rd., Clifton, N. J.—8-page 
bulletin—Designed for use in printed 
circuitry, line of selenium rectifiers 
described in Information Bulletin M1 
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has applications in radio, television, 
phonograph, recorder and industrial 
equipment. Physical and electrical 
characteristics are given in chart 
form, with diagrams giving the di- 
mensions of each type of rectifier. 
Circle 481 on Inquiry Card 


Controllers and Regulators 
Moore Products Co., H & Lycoming 
Sts., Philadelphia 24, Pa.—14-page 
booklet — Instruments designed for 
various control and regulating appli- 
cations are the subject of illustrated 
booklet. Derivative control units, liq- 
uid level controllers, scanning sta- 
tions, purge flow controllers, ratio 
control stations, differential pressure 
transmitters, bubbling systems, pres- 
sure regulators, static pressure trans- 
mitters, relays, and valve positioners 
are covered. Ranges, model numbers 
and materials available in each in- 
strument are included, along with 
photographs of various models. 
Circle 482 on Inquiry Card 


New Gearmotor Line 
Reliance Electric & Engineering 
Co., 1088 Ivanhoe Rd., Cleveland 10, 
O.—8-page bulletin—‘“Reduce Speed” 
is the title of new bulletin E-2408 
which describes line of gearmotors 
which incorporate NEMA motors and 
redesigned gearheads. Selection of 
types, mountings, enclosures, and 
available ratios is covered. Types of 
gearmotors, service, output speeds, 
horsepowers, electrical characteris- 
tics, enclosures and types of mount- 
ings are listed, with cutaway photo- 
graphs and diagrams included. 
Circle 483 on Inquiry Card 


Gaging for Automation 

Federal Products Corp., 1144 Eddy 
St., Providence 1, R. I. — 26-page 
catalog—Four gaging systems used 
for automatic control—electric, air- 
electric, electronic and air-electronic 
—and the components which comprise 
each system are discussed in cata- 
log 56 AM. Various types of con- 
trol gaging for automation, such as 
on-the-machine, after-the-machine, 


For copies use card page 17. 


continuous process, etc. are-also dis. 
cussed. Advanced types of gaging 
control, including differential meas. 
urement, nonreference variation and 
combined gaging, are described, 
Photographs and specifications of 
numerous gaging components are 
given. 

Circle 484 on Inquiry Card 


Hydraulic Pumps & Fluid Motors 
Kalamazoo Div., New York Air 
Brake Co., Kalamazoo, Mich.—16- 
page booklet—Application of fluid 
power to many types of industrial 
and mobile equipment is possible with 
line of hydraulic pumps and motors 
described in collection of pamphlets. 
Dual-vane pumps are used to pro- 
vide a source of controlled fluid pow- 
er for hydraulic presses, die casting 
and plastic molding machines, clos- 
ing and clamping devices. Dual-vane 
fluid motors are designed for use in 
industrial and mobile circuits requir- 
ing frequent starting, stopping and 

reversing. 
Circle 485 on Inquiry Card 


Precision Blending 
Bowser Inc., Fort Wayne, Ind.—12- 
page bulletin — Automatic system 
which is designed for accurately 
blending, compounding or mixing of 
lube oils, beverages, coolants, chem- 
icals, liquid foods and other liquids 
is discussed in illustrated bulletin. 
Each ingredient processed thfough 
the system is continuously measured, 
recorded and controlled in exactly 
metered quantities. Installation 
sketch, typical wiring diagram and 
numerous photographs illustrate the 
bulletin. 
Circle 486 on Inquiry Card 


Multiple Rivet Setters 


Chicago Rivet & Machine Co., 9600 
W. Jackson Blwd., Bellwood, Ill.—8- 
page bulletin—Three types of rivet 
setters which are designed to reduce 
fastening costs are described in illus- 
trated bulletin. A multiple setter with 
fixed riveting centers, a multiple set- 


Circle 583 on Inquiry Card 





: fm 
HARTFORD 


Rs plant you d 


as 
tap, ream, Ary eae 


hollow mill, 


ts, 
rene) Wrist ab mehe cut cos 


rae Lite 
send for Awa Lo) oh: 


center, 


Pati bhaied counter- 


Ud a 
RLU Mag 


or . 


Rapid 


Rate 


Approach 
Rate 
0-70 ipm | 350 ipm me 
0-180 ipm| Adj.to | Adj. to 
300 ipm | 240 ipm 


MACHINE TOOL DIVISION 
THE HARTFORD SPECIAL MACHINERY CO. 
2857 Homestead Avenue, Hartford 12, Conn. 


(_] Have Field Engineer call. 
(_] Send Application Data Sheet and descriptive Bulletin. 


Name 


Company 


Street____ 
City___ 


Standard * 
Spindle 
Nose 


#2 Jacobs 
external 
taper 


#2 Morse 
internal 
taper 


re 








CATALOGS AND trol provides automatic means which let entitled “6 Honest Serving Men scrib 
; permit the motor speed to be con- Corrosion resistant identi‘ catio, can 
LITERATURE trolled by pressure, temperature, hu- plates; automatic embossing r chin, for t 
midity, viscosity and other variables. which attaches tying wires coats addir 
gers Schematic diagrams, photographs, embosses and notches plates han, recor 
ter te Pl ms eee and typical control applications are operated device which tran cribe tape 
~ m mu ra pe yey ae aa included. embossed data onto forms; ar port. togré 
ee P Circle 489 on Inquiry Card able tool which uses identif cat; for ! 
briefly discussed. ; ation 
Circle 487 on Inquiry Card . plates for roll-on marking of either 
se AC Magnetic Starters curved or flat surfaces are c: vereq 
RBM Div., Essex Wire Corp., Lo- Circle 491 on Inquiry Corg Stro 
High Speed Indexing as eee oe, Pr 
: or s ing and stopping ac squirre ° . W. « 
P Machine & Tool Co. Inc., ’ 
P.O. Bor 5841, St. Louie 21, Mo... ca Motors, line voltage type ac Shock & Vibration Mountings 8-pa 
24- 2 e catalog——Designed to increase magnetic starters are the subject of nen, Le me. nee boro and 
Saeed tia tae colin oe exiating bulletin No. 1020. Enclosed starters N. J.—8-page bulletin—Desig od to die 
— sida aaa Pg CO are used for controlling pumps re- provide smoother and quieter opera. plan! 
a roll feeds and carrier and chain frigeration and air compressors, con- — of machine tools and busines line 
a lications are the subject of cata- veyors and other motor operated ma- a Sage ea-enenns shock and vi- alog 
nn 106. Selection mm application chinery. Bulletin discusses reversing Mreeeen Coutees NReUNEe. are the from 
data methods of calculatin ym re- and nonreversing types, and thermal — a —- vam See. Ulustrs. Num 
uirements and load ratin an dis- overload relays. A chart giving ap- en, apnmens ne load ranges of olut 
Lanoin Standard ete tie proximate full load ratings of ac the mounts and their recommended gear 
unit for indexing straight line hes motors is given as a selection guide. serene — erm. along with and 
oe snl Er geaeeiiamn er tie Circle 490 on Inquiry Card information on design factors such 
oar anery i mtroduced m as attenuation of high or low fre. 
catalog. . . . ; ; i “ations 
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Pneumatic Speed Control Calif.—20-page booklet — Equipment Circle 492 on Inquiry Cord elec! 
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FEEDALL | SOLENOID VALVE-PILOTED AIR VALVE — 
7 = 
FEEDERS + Full Pressure Piloted 
VIBRATORY Model oe Fiel 
for washers and = 
small parts — high 
rate of feed. 
< No. 2200 Elevating 
Feeder elevates cyl- 
indrical or sliding 
parts for automatic 
gravity feed. 
No. 2000 Blade 
Feeder feeds 
parts up to 2” ; 
a and 7 MODEL _BVP1—Sin le Sol id ee 
less exhaust controls. F.O.B. Wilmington, Ohio. 
+x ¥%e"’ to 1" sizes, single and double sole- 
noid. High speed ¢ Accurate control « 
Write for Catalog advising pur- Compact « Low current demand « Write 
poses oe mesg you require auto- for detailed information. 
matic feeders. 
Look to Beckett for advanced design! A complete line— 
150 models—of air and hydraulic directional control valves 
rs - E xR | ri - precision-built, economically priced! Send for catalog. 
cd BECKETT-HARCUM CO., INC. 


1097 WAYNE ROAD, WILMINGTON, OHIO 
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scribed in Form 2975. Remote weights 
can be automatically card punched 
for tabulation, listed and totalled on 
adding machines, indicated in digits, 
recorded on electric typewriters and 
tape punched for data storage. Pho- 
tographs illustrate equipment used 
for remote recording of this type. 
Circle 493 on Inquiry Card 


Stroke and Revolution Counters 
Production Instrument Co., 704-26 
w. Jackson Blvd., Chicago 6, Il.— 
s-page bulletin—Used in automobile 
and aircraft factories, metalworking, 
die casting and plastic molding 
plants, foundries and printing plants, 
line of counters are described in Cat- 
alog M 200. Count life ratings range 
from three million to one billion. 
Numerous models of stroke and rev- 
olution counters, wheel assemblies, 
gears and accessories are illustrated 

and described. 
Circle 494 on Inquiry Card 


Ceramic Transducers 

Gulton Industries Inc., Metuchen, 
N. J.—12-page bulletin—Use of piezo- 
electric ceramic transducers is dis- 
cussed in new bulletin. Applications 
of the transducers include ultrasonic, 
shock and vibration, medical and un- 
derwater sound equipment. Discus- 
sion of resonant frequency charac- 
teristics and tables outlining standard 


“OUR PACKMASTER DOES IT 


50 TIMES FASTER 
at /9 THE COST” 


sizes and shapes of transducers are 
included. Also covered are complete 
physical and electrical properties and 
specifications for the ceramic ma- 
terials. 


Circle 495 on Inquiry Card 


Industrial Signal Selection 
Federal Sign & Signal Corp., Dept. 
PR, 8700 8. State St., Chicago 19, 
Ill.—8-page bulletin—The proper use 
of modern visual and audible signals 
for industrial manufacturing is the 
subject of Bulletin 100. Signal de- 
velopment, basic principles of sound, 
and signal planning are covered. Sig- 
nal selector wheel serves as guide in 
selection of best signal for specific 
applications. 
Circle 496 on Inquiry Card 


Vibratory Parts Feeders 
Perry Equipment d& Engineering 
Co., Erie, Pa.—8-page bulletin—Parts 
are fed to assembly lines at predeter- 
mined rate by vibratory feeding 
equipment described in Catalog 356. 
Cast feeder bowls are designed to 
feed parts for metalworking, process- 
ing, packaging or assembly opera- 
tions. Drive units and remote con- 
trol panels for the feeders are illus- 
trated and described; information on 
overhead hoppers and orientation 

track units is also included. 
Circle 497 on Inquiry Card 


REPORTS ONE AIRCRAFT MANUFACTURER 


Hydraulic Furnace Controls 
Askania Regulator Co., 240 EB. On- 
tario St., Chicago 11, Ill.—8-page bul- 
letin—Jet-pipe regulators which are 
used for automatic combustion con- 
trol, heat input control, and pressure 
control are illustrated in connection 
with automatic control of glass tank 
furnaces in bulletin 305. Photographs 
illustrate regulators operated by me- 
chanical and electrical signals. Com- 
ponents and installation of the glass- 
making system are also covered. 


Circle 498 on Inquiry Card 


Automatic Assembly Machine 
Multra Corp., Stamford, Conn. 
12-page bulletin—Designed to assem- 
ble a variety of electrical, electronic 
and mechanical products, new 7000- 
lb machine is the subject of illus- 
trated bulletin. Construction of the 
machine, part-by-part assembly of a 
single product, position of the tools 
and vibratory feeders around the 
work table, mechanical features, feed- 
back system, electrical controls and 
overall size are graphically described 

and illustrated. 
Circle 499 on Inquiry Card 


Water Filtration Plants 
Builders-Providence Inc., 345 Har- 

ris Ave., Providence, R. I.—16-page 

booklet Line of instrumentation 


STAMPINGS 


Produced economically in our modern 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 


Really saves money on small 
parts packaging. Packs, prints, 
counts . . . all on one compact 
machine needing less than 3’ x 
4’ floor space. Simple to change 
from one size to another. Feed- 
ing table has place for as many 
as 3 operators for complex packs. 
Makes many government speci- 
fied packages. Larger models 
available, too. 


Write to: 


PACKMASTER 
SALES COMPANY 
P. O. Box 3510 
Akron 10, Ohio 


Field representatives 
in Los Angeles, 
California 


ings. 


Our production, engineering and tool- 
room facilities are geared to the volume 
usage of your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 
Lansing 2, Michigan 
Serving Industry Since 1914 
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CATALOGS AND scribed in Catalog 36B, Section 6. ss in 
+ } Five automatic models are illustrated presen Rates tin give 

i i , Te a 
LITERATURE and briefly discussed. Hand operated S : oth: 
testers and detectors are also covered. aot Te Controls ae <h mat 

Other company automatic can ma- ee Sy a ail Sec in 
equipment for the control of water chinery includes slitters, strip feed Ps a aa ae : a ff ope and 
treatment plants is discussed and il- presses, body makers, flangers and SC Cee Saas, SWS wpe o trat 


lustrated in booklet 100-K2A. Pri- 
mary elements for flow measurement, 


seamers. 
Circle 502 on Inquiry Card 


cision relays are discussed in 
tin MRM 240. Series 135R is 


meter instruments, filter effluent for high-limit action; series 135!.- Ro 
rate controllers, wash water control- Pneymatic Machines and Valves . for ru emer cond a l 
lers, filter gages, automatically op- Beckett-Harcum Co., Inc., Wayne a + aa me ee 4-p 
erated filters, plant control and Ri, Wiesdaten. -0.--i-nese. cate Tae Care are covered onl 
chlorinization are among the topics log—Drilling and tapping machines, mie & Circle 505 a or 
ores. air and hydraulic valves, and air pow- te a cra 
Circle 500 on Inquiry Cord = ered automatic drill press feeds are . phl 

a Be 5 described in comprehensive catalog. Dial Index Table tio 
Precision Flame Machining Specifications, features and parts list Gray Equipment Co., 13600 Ford alo 
Seaman-Andwall Corp., Cogmatic for complete line of valves are in- Rd., Dearborn, Mich.—4-page pamph- sig 


Div., 305-9 N. 25th St., Milwaukee 1, 
Wis.—8-page bulletin—Patented proc- 
ess for producing large sprockets and 
gears automatically by means of pre- 


cluded. Photographs and information 
on air thrust drilling machine, drill 
press feeds and drilling-tapping mod- 
els are given. 


let—Designed to automate assembly 
and machining operations, GEM-17 
dial index table is the subject . ‘ 
lustrated pamphlet. Photograph illus- 


cise control of a fast-cutting torch is Circle 503 on Inquiry Card trates table being used for automati- St. 
the subject of illustrated bulletin. cally positioning valve housings for — 
Principles and examples of flame ma- Instrument Tubing Products burnishing and chamfering. Perform- eli 
chining for fabrication and typical Dekoron Products Div. Samuel ance characteristics and _ specifica- de: 
applications of the flame machined Moore & Co. Mantua, O—4-page tions are given. gr 
sprockets and gears are covered. pamphlet—Line of plastic coated Circle 506 on Inquiry Card do 

Circle 501 on Inquiry Card an 


Can Machinery 

EB. W. Bliss Co., 50 Church St., 
New York 7, N. Y.—12-page bulletin 
—Automatic testers for round, square, 
oval and rectangular cans are de- 


NEW improved! 


Ciippard 


Model No. MAC 385 


metal tubing is described and illus- 
trated in Bulletin 456. Specifications 
of copper, aluminum and polyethylene 
tubing, and of plastic tubing are in- 
cluded. Six types of tubing are il- 
lustrated and briefly described. 

Circle 504 on Inquiry Card 


Automatic Sensing Devices 
Richardson Scale Co., Van Houten 
Ave., Clifton, N. J.—2-page pamphlet 
—Lack of material supply or flow in 
a handling operation is indicated by 
automatic sensing devices described 
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MINIATURE 
PNEUMATIC CYLINDER 


-++for MILLIONS of cycles 
of AUTOMATIC OPERATION! 


While still the same size overall (2-3/16” x 7/16”) the 
new improved Clippard Miniature Air Cylinder incorporates 
a number of improvements, assuring you of MILLIONS of 


trouble-free cycles of operation! 


Stroke, for example, has been increased from %” to %”. 
Internal friction is reduced thru use of a special new self- 
lubricated synthetic piston ring. Cylinder case is rolled into 
knurled, grooved cylinder end at bottom so keyed shaft will 
never loosen or turn. Spring return has been improved and 
cylinder is cushioned internally to absorb shock. Will operate 


up to 800 cycles per minute, 


For light AUTOMATIC or SEMI-AUTOMATIC work 


operations, you will find sturdy new Clippard MAC 385 Minia- 
ture Air Cylinders ideal, especially when used with our mini- 


Standard 
Sections 
Wheel-Roller 
Widths 
11)"; 15”; 18” 
Lengths 
8’; 10’ 
Curves 
45° - 90° 


16 YEAR’S Continuous Service 


..at no maintenance cost because Metzgar 
carries the load on these sturdy bearings 
— %" steel balls (Hoover or equal) spin- 
ning in hardened labyrinth ball races. 

Standard in all Metzgar wheel and roller 
gravity Conveyors. 


ature Air Valves, Cam-follower Heads, Manifolds, Fittings 
and Accessories. Write, NOW, for power and static data, 
catalog sheet, complete specifications and modest prices! 


Write for descriptive folder. 


DEALERS-DISTRIBUTORS: Write For Attractive NEW Sales Proposition 


Cippe 


METZGAR CONVEYOR CO. 


MFRS. OF WHEEL & ROLLER GRAVITY & 
LIVE ROLLER CONVEYORS «+ POWER BELT 
CONVEYORS « SWITCHES « ACCESSORIES 


GRAND RAPIDS 4, MICH 


ra INSTRUMENT LABORATORY, INC. 
7384-A Colerain Road, Cincinnati 24, Ohio 
Manvfacturers of R.F. Coils, Electronic Equipment, Miniature Pneumatic Devices 
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in Technical Reference 55D. Units 
give warning by bell, horn, light or 
other suitable means when a lack of 
material supply or flow is detected 
in chutes, conveyors, bins, hoppers 
and silos. Three models are illus- 
trated and described. 

Circle 507 on Inquiry Card 


Roll Cradle Machines 
U.S. Tool Co. Inc., Ampere, N. J.— 
4-page pamphlet—Designed for easy 
and rapid coil loading either by hand 
or by overhead crane, new multiroll 
cradle machines are covered in pam- 
phlet 95. Specifications and descrip- 
tions of three models are included, 
along with photograph showing de- 
sign features. 
Circle 508 on Inquiry Card 


Liquid Coolant Chillers 
Lundholm Mfg. Co., 1121 Charles 
St., Rockford, Itl.—4-page pamphlet 
—Use of large coolant reservoirs is 
eliminated by liquid coolant chillers 
described in Form 357-8-55. Photo- 
graphs illustrate chiller attached to a 
double horizontal spindle disk grinder 
and to a piston ring grinder. 
Circle 509 on Inquiry Card 


Temperature Controllers 
Minneapolis-Honeywell Regulator 

Co., Industrial Div., Wayne & Wind- 

rim Aves., Philadelphia 44, Pa.—4- 


page pamphlet—Available as a single- 
point controller, as a differential con- 
troller, or for cascade control, non- 
indicating temperature control de- 
vice is the subject of Specification 
Sheet $1010-1. Specifications, con- 
trol elements and high-speed resist- 
ance bulbs for use with the control- 
lers are discussed. 


Circle 510 on Inquiry Card 


Heavy Duty Cylinders 

Oilgear Co., 1585D W. Pierce St., 
Milwaukee 4, Wis.—6-page pamphlet 
—Designed for 1500 psi, 3500 psi or 
higher pressures, line of heavy duty 
cylinders is the subject of pamphlet 
79000. Several styles of cylinders built 
for hydraulic presses, testing ma- 
chines, billet scalping machines, au- 
tomatic rail welders, and _ several 
other types of equipment are illus- 
trated and briefly described. 


Circle 511 on Inquiry Card 


Voltage Converter Systems 

Beckman Div., Beckman Instru- 
ments Inc., Fullerton, Calif—6-page 
pamphlet—“Analog Measurement and 
Conversion to Digits” is the title of 
Reprint R-78. Pamphlet deals with 
analog-to-digital conversion by volt- 
age converter systems, with principles 
of operation of three systems de- 
scribed. 


AUTOMATIC 


CONTROLS 


ARE ENGINEERED TO 


GIVE YOU GREATER ACCURACY! 


Spencer 


Circle 512 on Inquiry Card 
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Strip Chart Printer 


Royson Engineering Co., Hatboro, 
Pa. — 4-page pamphlet — Identichart, 
new automatic device which prints 
identifying marks on strip charts 
from a remote point, is the subject of 
illustrated pamphlet. Identicharts 
show the time or sequence in which 
conditions occur during process, test 
or control work. 

Circle 513 on Inquiry Card 


Permanent Magnet Motors 
Barber-Colman Co., Aircraft Con- 
trols Div., 1400 Rock St., Rockford, 
Ill.—4-page pamphlet—Designed for 
aircraft or industrial applications, line 
of fractional horsepower dc perma- 
nent magnet motors is the subject of 
Catalog F 4344-3. Also covered are 
gear heads, centrifugal blowers and 
tachometer generators. 
Circle 514 on Ingivry Card 


Rotary Actuator 
Carter Controls Inc., 2800 Bernice 
Rd., Lansing, Ill.—2-page pamphlet— 
Reciprocating cylinder action is 
transformed into rotary motion by 
new rotary actuator described in 
pamphlet. Actuator may be powered 
with air, gas, water, oil and fluids 
of all kinds. Features, applications 
and cutaway diagram of the unit are 
included. 
Circle £15 on Inquiry Card 


POC COL i 
of Pieces To or From a 
Machine or packing operation, 
or on a conveyor. 


Rely on field-proved ZENITH Controls 
for trouble-free, maintenance-free 
operation .. . long-lasting performance 
and accuracy. 


BATCH 
COUNTER 


The ZENITH line includes: Magnetic vpeeyat 
Contactors; Remote Control Switches; TIMER 
Automatic Transfer 

Switches; Reset, In- 
terval, Process and 
Impulse Timers; 
Program Clocks... 
and special units to 
order. 


Easily pre-set to any number from 1 to 99,999. 
Dual Counters control batches. 


As impulses are received, one counter subtracts from pre- 
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you can achieve science-fact 
far stranger than science-fiction 


Today at AuTonetics there are elaborate automatic 
control systems actually being developed, designed and 
produced in quantity that make the mechanics of the 
wildest space fantasies look ordinary. 
For example, where in the pages of science-fiction is 
there a robot that compares with AUTONETICS’ new 
airborne digital computer? This 3-cubic-foot brain 
can solve mathematical problems in one second that 
would take a math whiz with pencil and paper 9 
hours, or require a clothes closet full of ordinary 
computer equipment. It can continuously integrate 
93 quantities simultaneously ...through 51 removable 
panels of etched, transistorized circuitry. 
This is only one example of AuToNetics’ far-reaching 
electro-mechanical technology. There are hundreds of 
other areas of equally advanced opportunity in missile 
guidance, flight control, fire control and special 
automatic controls. Among your tools are the latest 
data processing equipment, plus modern and complete 
environmental and flight test facilities. AUTONETICS’ 
scientific leadership is setting the pace in this field 
with its unique 10-year backlog of know-how. 
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HOW TO USE SOLID STATE CONTROLS 


IN THE APPLICATION of Cypak 
elements to industrial control sys- 
tems, design of the circuit and se- 
lection of components are not dif- 
ficult or complicated tasks, even 
though a relatively new concept of 
electrical control is basic to both. 
Instead, Cypak control systems can 
be designed quite as readily and 
as practically as other systems fa- 
miliar to the control engineer. The 
design of a typical Cypak control 
system will show how readily these 
design procedures conform to gen- 
eral design practice. 

Before undertaking this design, 
however, we should review the sym- 
bols we shall employ and refer to 
some essential characteristics of 
Cypak elements, Fig. 1. The five 
Cypak elements that will serve as 
components are known as And, Or, 
Not, Memory, and Amplifier cir- 
cuits. According to their function, 
an And circuit produces an output 
only if all input signals are pres- 
ent; an Or circuit produces an 
output if any input signal is pres- 
ent; and a Not circuit produces 
an output only if no input signal 
is present. If an input signal is 
present, output from the Not cir- 
cuit will cease. 

The fourth circuit, the Memory 
circuit, is one which produces an 
output if an On input signal is 
applied; it will continue to pro- 
duce this output after the input 
signal is removed and until a sig- 
nal from another source switches 
it off. The fifth, the Amplifier cir- 
cuit, is an element whose function 
is to drive solenoid valves, contac- 
tors, or magnetic chucks. Although 
amplifier circuits generally include 


AUTOMATION—July 1956 


By C. B. STADUM 

Manager 

Control Engineering Department 
Motor and Control Division 
Westinghouse Electric Corp 


magnetic amplifiers, they may also 
use relays or electronic switches. 

The most recent component is 
a contactless limit switch which 
is symbolized as a coil to indicate 
its basic construction. Since both 
contactless and conventional limit 
switches will be considered as com- 
ponents of the overall system, both 
types are illustrated. 


Circuit Development 


With these basic details estab- 
lished, a representative Cypak cir- 
cuit can be developed. On the as- 
sumption that an order has been 
received for a control to operate 
a drillhead automatically, the steps 
in control design will include the 
interpretation of requirements, de- 
velopment of the circuit, selection 
of components, testing the circuit, 
and finally, layout of the actual 
control. This application te a drill- 
head control serves as an excellent 
illustration since the operation in- 
cludes elements found in many va- 
rieties of machine tools. 

Modes of operation required, 
Fig. 2, provide that in Operation 1 
the drill head begins downward 
movement from its rest position 
with a velocity that is both vari- 
able and controllable; after the 
drill head reaches its lowest posi- 
tion, it reverses direction and re- 
turns rapidly to its initial position. 
Requirements for Operation 2 are 
identical with those of Operation 1 
except that in the second mode 
the cycle is repetitive. In Opera- 
tions 3 and 4, jogging must be 
possible in both the up and down 
directions, with the stipulation that 


jogging cannot occur beyond the 
limit switches. For Operation 5, 
the operator must be able to bring 
about manual or automatic opera- 
tion in either direction if the drill 
head is stopped in midposition. 

At this point it is worth noting 
that this graphic representation of 
requirements for machine opera- 
tion is ideal for the purposes of 
the designer. Bar charts of this 
type are far more useful than a 
relay schematic diagram, since a 
relay schematic must be interpret- 
ed as a bar chart before the Cypak 
designer can prepare his logic dia- 
gram. 

As the first step in the actual 
design, we will begin by specify- 
ing that the system, Fig. 3, will 
include a transformer, fuse, under- 
voltage protection relay and Start 
and Stop buttons for the entire cir- 
cuit. Contacts on the relay will 
be used to start the spindle motor 
and a second Stop button will be 
placed in the circuit ahead of all 
Cypak components so the opera- 
tion may be stopped at any time. 

Since both Up and Down opera- 
tion will be necessary, circuitry 
for both can be incorporated at 
this point without any concern for 


{ml +] 


Memory 


Cypak limit switch 
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wee 


Fig. 1—Symbols representing Cypok 
elements. A complete discussion of 
these elements and their functions may 
be found on Pg. 100, AUTOMATION, 
Aug. 1955. 








Operation | 


xy 


If stopped in midposition, manual or automatic 
operation in either direction must be possible 


Fig. 2—Modes of operation required 


for automatic control. In the charts 
of Operations 2 and 3, the upper axis 
indicates action called for, the lower 
axis indicates action obtained. 


interlocking. However, in consider- 
ing a method for reversing the 
drive motor, we find that an en- 
gineering decision is necessary. If 
the use of alternating current mo- 
tors is proposed, reversing can be 
accomplished by the use of revers- 
ing contactors and two amplifiers, 
rated at 50, 150, or 300 watts. 
If costs are to be kept as low as 
possible, reversing could be ob- 
tained through the use of two pre- 
amplifiers and two pilot relays. 
Since it has been specified for this 
application that speed control is 
necessary for the drive motor, and 
since this motor is relatively small, 
it is equally possible that a split 
field, direct current motor can be 
used. Although magnetic amplifiers 
are normally used to pass alter- 
nating current, they can be slightly 
and easily modified so that each 
will produce full wave, single 
phase, direct current. Use of modi- 
fied magnetic amplifiers and the 
inclusion of a series resistor per- 
mits us to use the direct current 
motor to obtain the necessary speed 
control. 

Regarding the output circuits to 
be used, this decision is largely 
dependent upon the frequency of 
use which is to occur. If a large 
number of operations per minute 
is required, moving contacts should 
be kept to a minimum and mag- 
netic amplifiers should be specified, 
even in applications where relative- 


114 








ly large units are necessary. If 
few operations are required, how- 
ever, economic considerations favor 
the use of the low-cost preampli- 
fier with a pilot relay. 

As the first step toward circuit 
interlocking, we specify the inclu- 
sion of a Memory circuit. To illus- 
trate its function, once the Up 
pushbutton is pressed, the Memory 
circuit will remember this signal 
and its circuitry will continue to 
call for Up operation after the 
pushbutton is released. Since the 
Memory element has two positions, 
pressing the Up button causes the 
signal to be eliminated from the 
Down circuit so that conflicting 
instructions to the drive motor do 
not occur. To supplement the 
Memory circuit, And circuits are 
also included; accordingly, each of 
the motor fields requires two sig- 
nals for its operation. 


Switches 


After providing the circuitry 
necessary to operate the drive mo- 
tor in two directions, circuitry 
must also be included to stop the 
motor when the drill head reaches 
the end of its travel. This circuitry 
is achieved by the use of two limit 
switches, one to limit the Up stroke 
and one to limit the Down stroke. 
Since it is necessary to have a 
signal when the drill head is at mid- 
position and neither limit switch 
is supplying a signal, we feed the 
limit switches through signal-pro- 
ducing Not circuits. At the end of 
each stroke the signal produced 
by the corresponding limit switch 
will switch off the Not circuit and 


Transformer 






reverse the electrical condit 


n of 
the Memory circuit. Or circui:s ay, 
now added to the overall © reyjt 


to permit the Memory circ: t t 
respond to the pushbuttons ©» th. 
limit switches. 

Limit switches suitable t 
design are now available in s; 
types. One type, the Westing)h ouse 
PLS limit switch, is a small, nap- 
action switch whose service life 
and reliability are unusua! for 
switches of this type. If a switeh 
of this type is employed, the cir. 
cuit can be simplified by making 
use of the normally-closed switch 
contacts to eliminate the two Not 
circuits otherwise required. 

Also available is a new, contact- 
less arm-actuated switch, Fig. 4 
that has been developed specifica'ly 
for Cypak applications. This switch 
operates as a result of the change 
of impedance produced in a cap- 
sulated reactor when a permanent 
magnet moves near to or away 
from the reactor. When the mag- 
net is in position, the core is satu- 
rated, but when out of position, 
the core becomes unsaturated. This 
switch has only two points at 
which wear may occur, the main 
bearing and the roller bearing. 
Since there are no electrical con- 
tacts, the life of the switch can 
be expected to be many times that 
of conventional switches. 

Still another switch is available 
to us for inclusion in our design. 
This new switch, the proximity 
switch, Fig. 5, has no moving parts 
and, moreover, is completely cap- 
sulated. Like the contactless limit 
switch, the proximity switch makes 
use of the change in impedance 
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Fig. 3—Schematic diagram of a Cypak control circuit for automatic drillhead drive. 
This application serves as an illustration of operation of many elements found in 


a variety of machine tools. 
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Fig. 4—Diagram of the contactless arm- 
actuated limit switch which operates 
as a result of the change in impedance 
produced when the permanent mag- 
net moves in relation to the reactor. 


that occurs when a normally satur- 
ated core becomes unsaturated. 


Normally, a magnet saturates the | 


core but when a small steel bar ap- 


proaches, flux is shunted away | 


from the coil assembly. The result- 
ing change in impedance is suffi- 


cient to provide a change in signal | 
capable of operating Cypak con- 


trol elements. 


Any one of these three switches | 
will be satisfactory for applica- | 
tion. A decision will depend only | 
upon the service life that is re- | 
quired. For these three switches, | 





life ranges upward from 10 million | 


operations to an indefinite value. 


Special Operating Conditions 


Once the limit switches have | 
been selected, it is possible to com- | 
plete the logic circuit. Since there | 


are several conditions in which the 


operation may be stopped, a Mem- | 
ory circuit must be added to over- | 


ride other On signals. Also, since 


the stopping signal must control | 
both Up and Down operations, | 


both Start and Stop signals will 


be applied through Or circuits to | 


the Up and Down circuits. 
After a means has been pro- 


vided to stop the drive motor, a | 
means to start it becomes the next | 


objective. This is accomplished by 
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Fig. 5—Diagram of the capsulated, con- 
tactless proximity switch which also 
operated as a result of change in 


impedance. 


the inclusion of an Or circuit to 
activate the Memory circuit if 
normal Up or Down signals arrive. 

One condition for stopping the 
drillhead drive motor requires that 
during single cycle operation the 
motor goes through one full cycle 
and then stops when the drillhead 
reaches the top position. This oper- 
ation requires that three condi- 
tions are met: The circuit must be 
connected for single cycle opera- 
tion; the drillhead must be mov- 
ing upward, with a _ connection 
established from the Memory to 
the And element; and the Up limit 
switch must be operated. When 
these three conditions exist simul- 
taneously the drillhead drive mo- 
tor will be switched Off when the 
drill head is at its top position. 

As the final step in circuit de- 
sign, it is necessary to provide a 
master Stop pushbutton for switch- 
ing off the entire control. If the 
control is operating according to 
single cycle or repeat cycle opera- 
tion, pressing the Stop button will 
break the control circuit; the Not 
circuit prevents the resumption of 
operation when the Stop button is 
released. 


Test and Final Configuration 


Once the logic circuit design is 
complete it is obviously desirable 
to verify the circuit well in ad- 
vance of final assembly and test. 
An efficient way to accomplish this 
is through the use of a Cypak cir- 
cuit simulator, an assembly of 
standard Cypak elements which 
can be interconnected by patch 
cords to build up any Cypak con- 
trol system easily and quickly. 
Limit switches and pushbuttons 
are represented in the simulator by 
toggle switches. 
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To test the operation of the 
proposed Cypak control system, 
selector switches are operated 
after proper interconnections have 
been made. If the design under 
test is correct, indicator lights will 
glow in a pattern appropriate to 
the operating sequence of the ma- 
chine. 

After circuit verification, the 
next step is the transformation of 
the design into an actual operat- 
ing control. Since the application 
we have chosen is intended for 
machine tool control, the require- 
ments of the National Machine 
Tool Builders’ Association and 
Joint Industries Conference are 
applicable and will be observed. To 
house the control equipment we 
will specify a wall-mounted NEMA- 
12 cabinet that is gasketed to ex- 
clude oil, and will also specify that 
door fasteners be of the quarter- 
turn type which require that a 
screwdriver be used to turn them. 

As the final step in design, the 
panel layout itself is prepared, Fig. 
6. In this particular design, ac- 
cessibility and conservation of cab- 
inet space have received much 
attention. A new layout for the 
magnetic amplifiers contributes ef- 
fectively to both objectives. 

In summarizing this sequence of 
procedures followed for design of 
an automatic drillhead control, we 
have progressed from the first in- 





Fig. 6—View of the completed contro! 
for the automatic drillhead shows how 
layout gives accessibility and efficient 
space use. 


terpretation of the control require- 
ments to the final layout of the 
system. Although this particular 
application cannot represent al! 
control problems, it does illustrate 
the basic elements of Cypak sys- 
tem application. In the design of 
other systems, even those whose 
requirements are more complex 
and more exacting, it is very like- 
ly that the designer will proceed 
in fundamentally the same way. 

From a paper entitled, “Design 
Procedures for a Representative 
Cypak Control System” presented 
at the Westinghouse Machine Tool 
Electrification Forum in Buffalo, 
April 1956. 


AUTOMATION AFFECTS QUALITY CONTROL 


LET’S TALK for a moment of how 
automation affects the work in the 
field of quality control. At the 
same time the revolutionary ideas 
of cutting tools and machine tools 
were finding their way into pro- 
ductive use, so too, was the gage 
engineer active in promulgating the 
use of improved styles of measur- 
ing, indicating and recording equip- 
ment. It wasn’t many years ago 
that the mechanical indicator, gage 
block, the vernier height gage, the 
plug and ring gage, were the back- 
bone of inspection equipment. A 
quiet, peaceful, evolution has been 
occurring to control quality in your 


By J. J. JAEGER 
Vice President 
Pratt & Whitney Co. inc 


field of responsibilities. Whole new 
families of devices have been made 
available for various types of gag- 
ing operations. As the rolling 
speeds increased in the steel mills, 
it became necessary to find ways 
and means of obtaining continuous 
gaging information so that miles 
of scrap would not be produced. 
Speeds have increased so that it 
is no longer possible for the clever 
operator to “mike” the sheet while 
on the fly. 

Today continuous mill gages are 
used which constantly gage the 
sheet and with electrical instru- 
mentation record and indicate any 
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off-gage dimension to the rolling 
mill operator in values easily read. 
Applying the principles of feed- 
pack, the rolls can be automatically 
adjusted to correct any deviation. 

A whole family of gages has 
grown out of the Electrolimit com- 
parator unit which is so versatile 
and reliable in indicating small de- 
yiations. This device is important 
because its information is produced 
in a form that can be handled au- 
tomatically for reading or record- 
ing or, if required, for automatic 
control. And, too, the noncontact- 
ing air gage has found acceptance 
in all areas of measurements. Here 
we find a jet of air emerging from 
an orifice capable of measuring 
or indicating deviation. This again 
is a device that is capable of pro- 
ducing information in a form that 
can be utilized in many automatic 
operations. 

We might consider some of the 
types of measuring equipment that 
are becoming more and more im- 
portant and that involve the use 
of radiation. The x-ray gage was 
the earliest of these forms and to- 
day it is rapidly increasing in gen- 
eral usage. Now, to extend this 
field further, we utilize the de- 
velopments of the nuclear physi- 
cist. Using materials made radio- 
active in the nuclear reactors of 
Oak Ridge, we find in general use 
the Beta-Ray as it emanates from 
a radio-active piece of strontium 
carbonate. Radiation type gages 
are capable of producing informa- 
tion in a form that can be used 
in automatic machinery. 

While the production engineer 
was striving to reduce the direct 
labor on any given part, so too, 
the inspection group began to use 
new automatic techniques to elim- 
inate individual handling and meas- 
uring of components. And, as a 
further extension of this general 
thought, automatic classification 
equipment came into general use. 
All of you are familiar with auto- 
matic classification equipment used 
for ball bearings, wrist pins, and 
pistons, connecting rods, and a wide 
assortment of similar parts that 
can be processed automatically 
through gages and segregated into 
dimensional groups. Or, going a bit 
further, you are all familiar with 
complicated pieces that can be 
gaged and then marked or stamped 
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| with classifications indicating di- 


mensional information. With these 
efforts, we have not only eliminat- 
ed individual handling and meas- 


urement of components but we 
| have further improved the quality 
of our product by grading them 
_ so that selective assembly can be 
done economically. All of this is 
old information to you. Where can 


we look for further improvement? 
What areas do we have to exploit, 
to satisfy this demand for more 
and better things? 


Predictions for the Future 


Now, I venture to gaze into the 
crystal ball and give you my pre- 
diction of where we are heading 
in many of these phases of inspec- 
tion and manufacturing. With all 
of this background in diversified 
fields, and with the accumulation 


| of knowledge in control, the stage 


is set for the marriage of two tech- 
niques—the technique of the proc- 
ess engineer and the machine tool 


| builder with the technique of the 


inspector and the gage maker. This 
can bring forth a broad area of 
automatic control that can influ- 


| ence our entire concept of manu- 


facturing. With the confluence of 
these efforts, a machine can be 
created that can be told what to 
produce and that can be given the 
opportunity to correct itself—self- 
inspection and self-correction, au- 
tomatic manufacture, automatic in- 
spection and automatic correction 
of errors. 

How will we do it? We’ll do it 
in the same way that the con- 
tinuous mill gage automatically 
controls the screw downs so that 
correct thickness is always being 
rolled with a minimum of scrap 
and a maximum of zero tolerance 
material. This idea is not new; it 
has been done in the past in simple 
forms but its application on a 
broader sca'e is the thing I look 
forward to. In the past, we have 
seen external grinders that con- 
tinuously measure a part while in 
process and that stop the in-feed 
when the gage informs the ma- 
chine that it has reached the prop- 
er dimension. This is a simple ap- 
plication. The gage can be intro- 
duced without interference with the 
grinding wheel; the part is rela- 
tively clean and a minimum of vi- 


bration is experienced. The 
tions are relatively slow an 
whole equipment can be p 
gether with a minimum of 

Let’s consider for a mom 
slightly more complicated 
tion where it is impossible to 
during the machining process. 5 
pose we place the gaging © juip. 
ment at the exit of the machine 
so that as each piece is produced 
it automatically enters the gage 
and is checked. Acceptable arts 
may be run down one chute, re. 
jects through a second chute We 
could cause the machine to shut 
down if two successive rejections 
occur, giving the operator the op. 
portunity in this event to make 
machine corrections as a result of 
the readings on the gages. 

As a further extension of this 
principle, suppose, as we gage each 
piece at the completion of its op- 
eration, that automatic reading 
causes a tool adjustment so that 
the part size tends towards the 
center of tolerance. As tool wear 
occurs, the tool could be gradually 
advanced, keeping the parts with- 
in a narrow tolerance band. Fur- 
ther, when the tool due to wear 
has advanced beyond desirable lim- 
its for quality of the parts or re- 
grind of the tool, a new tool or new 
cutting edge of the same tool could 
be brought into play, the slide re- 
tracted, and again self-adjusted to 
find the center of tolerance. 

I am sure that, as the oppor- 
tunity is presented, many unique 
and ingenious combinations of ma- 
chine control and inspection de- 
vices will find their application in 
industry. Given the demand and a 
clear delineation of requirements, 
it appears to me that virtually any 
problem, within reason, is capable 
of at least a partial solution. There 
remains only the justification of 
the economics of the situation. 

What is the ultimate result of an 
approach of this sort to automatic 
operation? I think this approach 
has the qualities that will produce 
better and better assemblies. I 
think it will cause us to change 
our concepts of manufacturing that 
involve selective assembly. It would 
be no modest gain if parts could 
be produced that would eliminate 
the need of selective assembly 
which to me is only an admission 
that we are capable of inspecting 
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parts much closer than we can 
make them. If machinery can be 
developed which will always tend 
to make parts in the center of 
tolerance and within the same 
spreads that are possible for short 
periods of time, it seems to me 
that a considerably more desirable 
product can be produced, and fur- 
thermore, produced at a reason- 
able cost. I believe systems of this 
sort can be expected to produce 
parts of higher quality, with less 
scrap, and with less exacting skills 
on the part of the machine oper- 
ator. 


Joint Effort 


The solutions to these problems 
will not be easy, either from a 
technical standpoint or from a per- 
sonnel standpoint. Successful in- 
stallations of this form of equip- 
ment will only result from an in- 
tense co-operative effort of all of 
the people involved: the process 
engineer, the machine tool builder, 
the inspector, the gage maker, and 
the shop operating personnel. Each 
must contribute his knowledge to 
the pool. Each must give his needs, 
his desires, and his compromises. 
But the goal is worthy of the ef- 
fort since it will contribute meas- 
urably to the need ‘or making 
better parts with less scrap in 
shorter time. 

Although it is interesting to spec- 
ulate on the future of automatic 
control, it is also necessary from 
time to time to become complete- 
ly practical and consider problems 
that may be created in industry as 
the result of the application of 
these more complex systems. New 
gains will not be accomplished 
without some penalties. There will 
be many heartaches and many fail- 
ures, but I am sure the results 
will be worth them. 

We need make no apology for 
automation in industry and for 
the development and application 
of more and more complex 
automatic machinery. There’s no 
bugaboo or mystery about it. 


All of this comes as the re- | 
sult of ever increasing demands | 


for more things and better things 
and less expensive things. Certain- 
ly there’s no evidence that these 
demands will cease or even ease 
a little bit. 
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about our totally enclosed 
gear-driven odjustable 
fined center, or individuol 
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UNITED STATES DRILL HEAD COMPAN 


Head Hunters! 


Most machine tool men have long relied 
upon the “US” Adjustable Multiple 
Spindle Drill Heads. But we ore looking 
for those who still haven't tried them 
. and who are looking for the best. 
With their quick-change universal joint 
assemblies, they are built for continuous 
| use, with full .anti-friction bearing con- 
A\ struction for high capacity thrust loads. 
\ The universal joint adjustable multiple 
spindle type is suitable for any sensitive 
drilling machine, Joints are self-lubri- 
cating. All gears are hardened and 
shaved with spindles superfinished. 
The single eccentric type is used for 
equally spaced holes on bolt circles. 
The new double eccentric AdjUStafix, 
two to eight spindles, permits spindles 
to be located in non-symmetrical pat- 
erns. It eliminates expensive change in 
set-up. 
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Automatic scales are custom 
built to fill any material in 1 Ib. 
boxes to 300 Ib. drums without 
an operator. Accurate scales con- 
tain no knife-edge pivots. Auto- 
matically checkweigh after filling. 
For engineering data on check- 
weighers and automatic scales 
for net weighing, batching, con- 
stant weight or variable weight 
control please write THAYER 
SCALE AND ENGINEERING COR- 
PORATION, Rockland, Mass. 
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But we must be conscious at all 
times of the fact that sound growth 
in our economy can result only 
from an intelligent application of 
equally sound fundamentals; that 
a better way of living can be 
achieved only if everyone profits. 
This comes about by evolution; 
not by revolution. And I feel that 
you here can be proud of the fact 
that you are contributing, each his 
small mite, to a finer world and 
a happier way of enjoying it. 


From an address entitled, “Auto- 
mation in Industry” presented at 
the New England Conference of 
the American Society for Quality 
Control, Hartford, Conn. Nov. 1955. 


TOOLS OF AUTOMATION 


By G. A. NOTHMANN 

Manager 

Mechanism and Dynamic Research Dept. 
Armour Research Foundation 

Hlinois institute of Technology 


LET US SUPPOSE that you and I 
have decided to launch an auto- 
mation program in our company. 
We have carefully investigated the 
economic and operational aspects 
of such a program and are now 
ready to initiate the engineering 
program. It is probable that we 
shall take one of three steps: We 
shall call in the engineers and re- 
search staff of our own company 
to discuss the program; we may, 
if our own staff is not available 
for one reason or another, go to 
the outside and recruit a staff; or 
thirdly, we may contact an outside 
organization to serve us in this 
program. We may, in fact, do two 
or all three of these things. In any 
event, before long we shall find 
ourselves discussing automation 
with technical experts. 

Thus, very early in an automa- 
tion program, we find ourselves 
sitting around the table with repre- 
sentatives of the key commodity in 
any automation program: People. 
It therefore seems useful to discuss 
in some detail the tools which these 
people should bring to the job, 
the kind of matters with which 
they should be experienced, the 
factors with which they ought to 
be conversant, if we are to con- 
sider them qualified to undertake 
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this task. Automation, like almost 
all engineering or technological 
concepts, is extensive; it strongly 
overlaps many other fields of en- 
deavor and has many features in 
common with them. 

As we look into the tool kit of 
an automation engineer, we expect 
to find that many of his tools are 
familiar to us; they are similar to 
many which we find in other fields 
of technology. However, even 
though it is dangerous to general- 
ize in this area, we are justified 
in considering certain tools as typ- 
ical for an automation approach. 

The first tool of which we be- 
come aware, almost as soon as au- 
tomation is mentioned in technical 
company, is the tool of language. 
The term automation itself is of 
relatively recent origin, and today 
we know reasonably well what it 
represents. There are many other 
common terms, such as feedback, 
gain, digital and analog computa- 
tion, response characteristics, with 
which an automation engineer 
should be familiar and, more im- 
portantly, which he should be able 
to explain in simple terms to the 
uninitiated. About 10 or 15 years 
ago, when renewed emphasis was 
placed on automation development, 
and, particularly, when many of 
the modern techniques of servo- 
mechanisms and electronics were 
applied to automation, it was found 
that much of the theory of these 
new systems was already well de- 
veloped. These methods were well 
advanced in the field of communi- 
eation and network theory with 
which most electrical engineers are 
familiar. Consequently, much of 
today’s automation terminology is 
taken from this area. 

This fact, indeed, can be a source 
of some frustration to those of us 
who bring a mechanical engineer- 
ing background to problems in au- 
tomation. We may perhaps take 
encouragement from a famous re- 
ply which O. Heaviside, one of the 
fathers of modern network theory, 
gave to a group of mathematicians. 
He was questioned about the valid- 
ity of applying his methods, useful 
and accurate though they had been 
found to be, without providing 
rigorous mathematical proofs and 
derivations. His classical question, 
in answering this criticism, was 
“Should I refuse my dinner because 
I do not fully understand the proc- 
ess of digestion?” It is, in fact, 


true for many of the seem ng), 
complex terms and techniqu.s of 
automation that, once some f mij. 
iarity with them has been achi -veq 
they prove extremely practica ang 
represent an important tool » hich 
simplifies automation design 
The technical advances in . uto. 
mation of the past 10 years have 
been accompanied by an ever ip. 
creasing use of a second design 
tool, theoretical analysis. Two :om- 
mon characteristics of autom=tion 
systems are higher speeds and vari- 
ability in operation, i.e., their abil- 
ity to change their operating pa- 
rameters in accordance with a dy- 
namic input signal. This has made 
the requirement for thorough 
theoretical analysis and, based 
on it, prediction of performance 
at the “drawing board” stage, ver) 
vital. The need has brought about 
a large number of theoretical de- 
sign tools which have been discov- 
ered, rediscovered, or merely 
adapted to specific applications 
Among the many new theoretical 
techniques developed in_ recent 
years, one technique has achieved 
special prominence. Its uniqueness 
justifies particular attention. Since 
the parameters of most automation 
systems, characteristically, are 
variable, it would be uneconomical 
and time consuming to construct 
models of each version correspond- 
ing to each set of these parameters. 
A technique which obviates the 
construction of actual machines 
during the design process is the 
analog’ technique. A designer 
brought up in more traditional 
methods of designing machines may 
well be startled to find that many 
machines in an automation system 
can be analyzed by designing an 
electric circuit and, by turning cer- 
tain dials on a computer, predicting 
the performance of the mathine 
under various conditions. 
Flexibility in applying new de- 
sign rules is borne out in the type 
of components which are selected 
in automation systems. Typical 
conventional automatic machines 
include many cams, linkages, and 
similar fixed parameter compo- 
nents. In many modern automa- 
tion systems, these are augmented 
by hydraulic cylinders, actuators 
and electric controls, since these 
lend themselves more readily to 
changes in operation in accordance 
with programmed input signals. 
Development of new theoretical 
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design tools has been matched by a 
concurrent development of experi- 
mental methods, providing another 
design tool for automation, experi- 
mental techniques. 

In a typical automation system 
using feedback control, measure- 
ment of output motion or perform- 
ance is used for two purposes: To 
obtain a direct record of perform- 
ance, and to feed a signal of output 
pack to the controller for compari- 
son with the input command and 
dynamic correction. Measurement 
and programming is thus a vital 
aspect of designing an automation 
system and may be called a fur- 
ther design tool. 


Broad Background Necessary 


The array of technical disciplines 
combined in automation technology 
not only shows some of the inter- 
relations between automation and 
other fields; it also indicates the 
breadth of technical education 
which is required of engineering 
students to provide proper training 
for the design of automation sys- 
tems. A number of years ago, grad- 
uating seniors in engineering were 
occasionally and appropriately ad- 
vised that much of the course work 
included in undergraduate curricula 
was not directly applicable to prac- 
tical engineering activity; a consid- 
erable portion of the material ac- 
quired in mathematics, kinematics, 
electronics, and dynamics courses 
was to be laid aside, and profes- 
sional growth would result primar- 
ily from practical experience on the 
job. Today’s graduating engineer- 
ing students, on the other hand, 
can confidently be assured that the 
technical and scientific knowledge 
presented in our engineering 
schools is pertinent to the design 
of the complex machines which 
form our modern automation sys- 
tems. Our present-day advice to a 
recent graduate might well be, 
“Pack up all the technical tools 
you have been given in school; 
most of them will be vital in help- 
ing you become a useful member 
of any team designing an automa- 
tion system.” 


From a paper entitled, “Design 
Tools for Automation” presented at 
the Armour Research Foundation 
Conference on Automation for 
Executives at Illinois Institute of 
Technology, Chicago, Feb. 1956. 
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Engineers... 


HUGHES 


Products Division has outstanding 


openings in its newly-established 


INDUSTRIAL SYSTEMS & 
CONTROLS SUB-DIVISION 


With the broad experience gained from its military 
products, Hughes has established an Industrial 
Systems and Controls activity to design, manufacture, 
and sell commercial electronic systems. At Hughes, 
the West’s leading center for advanced electronics, 
you will be concerned with industrial controls using 
digital techniques and transistorized circuits. 

These are key positions requiring executive and 
managerial ability and must be filled! The long range 
possibilities for advancement and progression in these 
new positions is unlimited. The activity, already 
quite extensive, is planned to grow to several times 
its present size within a few years. Openings exist for: 


SENIOR MECHANICAL ENGINEER 


B.S.M.E. or advanced degree with 8 or more years 
experience with mechanical or electro-mechanical 
controls in development type projects. 

SENIOR ELECTRICAL ENGINEER 
B.S.E.E. or advanced degree with 8 or more years 
experience in*development through production of 
electronic control equipment. 

Also openings for: 


EXPERIENCED EQUIPMENT ENGINEERS, 
SERVO ENGINEERS, CIRCUIT ENGINEERS 


Act now . . . for information write or call 
MR. HOWARD A. GRIFFIN 


HUGHES PRODUCTS 


A DIVISION OF THE HUGHES AIRCRAFT COMPANY 


5340 104th St., Los Angeles 45, 


California 
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Immediate Delivery on the follochag Miller 25 to 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 
Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. 
Tanks, 5” dia., 6” and 10” heights. 
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2015 N. Hawthorne Ave., Melrose Park, Ill. 
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Copies of patents are available at 25 cents 
each from the Commissioner ef Patents, 
Washington 25, D. C. 


Components 


AUTOMATIC LUBRICATING SYSTEMS FOR SHAFTS 


Shaft interior fitted so as to draw lubricant 
from a supply and discharge it at the periphery of 
the shaft. Rotating with the shaft is a grooved 
collar having a radial jet opening that facilitates 


return of lubricant to the supply. Patent 2,743,788 


by Willy Borberg, assigned to International Pro- 
jector Corp. 


ELECTROMAGNETIC PLATE CLUTCH 


Clutch elements are actuated toward one another 
by controlled magnetism and a magnetic fluid mix- 
ture is pumped through slots between the friction 
surfaces to reduce the magnetic reluctance of the 
linings. Patent 2,738,044 by Martin P. Winther, as- 
signed to Eaton Mfg. Co. 


AUTOMATIC POSITIONING DEVICE 


Relative positions and angular orientation be- | 


tween two objects is maintained by means sensi- 


tive to the time interval between propagation and | 
reflection of ultrasonic waves through a fluid me- | 


dium between the objects. Patent 2,743,429 by Don- 


ald C. Erdman and George B. Greene, assigned | 


to Electrocircuits Inc. 


Controls | 


AUTOMATIC CURVE FOLLOWER WITH VIBRATING 
STYLUS 


Follower adapted to track the boundary between 


conductive and nonconductive portions of the sur- | 
face of a chart. Patent 2,744,224 by Hendrik W. | 


Bode, assigned to Bell Telephone Laboratories Inc. 
HYDRAULIC CONTROL SYSTEM FOR DUPLICATING 
TOOLS 

Circuit utilizing three interdependent hydraulic 


cylinders is arranged with control valves in a man- 
ner that controls the movement of a cutting tool 
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THO EA stops present pipe thread leaks instantly, prevents 
future leaks, saves cost and labor of special or welded fittings. 


For 3000 psi operation (15,000 psi minimum proof pressure). 
Comes in Ve” to 212” pipe thread sizes, 


.  » Fully field tested and 
proven by leading manu- 
facturers! 
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2015 N. Hawthorne Ave. Melrose Park, Ill. 
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NEW! 
Explosion-Proof 
MOTORS 


CLASS | AND II LOCATIONS 


The new Peerless explosion-proof motor 
is Underwriters’ approved for refineries, 
gasoline bulk plants, paint factories, 
grain elevators and other Class I and 
II hazardous locations where explosive 
vapors, fumes or dust exist. Single 
phase and polyphase designs range in 
size from 1 HP to 30 HP. Motors have 
ball-bearing construction. They are 
cooled by air drawn across the motor 
toward the driven machine by an ex- 
ternal fan. Heat generated by the driven 
machine is not drawn across the motor. 
Our engineers, working with your en- 
gineers, can design any special mount- 
ings required to meet your application. 
Submit your requirements to Peerless. 
We'll help you select the explosion- 
proof motor that powers your equipment 
best. 


ELECTRIC MOTOR DIVISION 


tHe Peerless. Electric COMPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 


1512 W. MARKET ST. * WARREN, OHIO 
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in response to movement of a stylus-operated 
Patent 2,743,584 by Orel Le Roy Rosebrox 
signed to True-Trace Corp. 


Data Proc 


INFORMATION STORAGE DEVICES 


Apparatus comprises a cell having a firsi por. 
tion which is of photoconductive material «nd a 
second portion of a photovoltaic material capable 
of changing the direction of its photocurren( out. 
put. The portions are in electrical contact and an 
electrode is in contact with each portion. Patent 
2,743,430 by Melvin L. Schultz and George A. Mor. 
ton, assigned to Radio Corp. of America. 


MULTIDIMENSIONAL MAGNETIC MEMORY SYSTEMS 


Apparatus for registering information magneti- 
cally by transmission of electrical pulses has several! 
bistable magnetic cores each having a plurality 
of coils linked with it. A unique word line may 
be selected by the coincident selection of a unique 
word line circuit in each of two matrices. Patent 
2,740,949 by Richard G. Counihan, Munro K 
Haynes and Gordon E. Whitney, assigned to Inter- 
national Business Machines Corp. 


Handling 


INDEXING MECHANISM WITH FRICTION DRIVE 


Parts frictionally engaged by a rotatable element 
are indexed by movement into engagement with a 
continuously rotating element. Patent 2,738,187 by 
Kenneth R. Johnson, assigned to Bartelt Engineer- 
ing Co. 


SHEET HANDLING MEANS 


Sheet pick-up device engages a sheet and parts 
it from a stack, holds it in such a position that 
other mechanisms can detect the number of sheets 
held and return excess sheets to the stack. Patent 
2,743,923 by Michael Watter, assigned to the Budd 
Co. 


AUTOMATIC CONVEYOR SYSTEM FOR BILLETS 


Billets carried by a continuously moving main 
conveyor actuate means to transfer individual bil- 
lets to an intermediate conveyor for automatic 
performance of a reducer roll operation. Patent 
2,737,834 by Cornelius H. Coughlin, Robert Law- 
rence and Charles W. Mote, assigned to Chrysler 
Corp. 


Machines 


BAG MAKING MACHINE 


Bags are formed from tubular thermoplastic ma- 
terial by passing around a perforated hollow drum 
under spaced heated wires which sever the materia! 
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into bags. Material is held on the drum by vacuum 
in the drum and bags are removed by blowing 
air out of the drum at the discharge point. Patent 
2.737,859 by Herbert S. Allison, Raymond I. Hako- 
maki and Frank B. Jewett Jr., assigned to General 
Mills Inc. 


APPARATUS FOR MANUFACTURING A CEREAL FOOD 
PRODUCT 

Means for shredding cooked cereal grain and 
forming the shreds into lattice-like networks which 
are superimposed ; slit into ribbons; cut and formed 
into hollow bodies, and the edges of which are 
sealed together where cut. Patent 2,743,685 by 
Douglas Hale and Ellsworth J. Carpenter, assigned 
to Ralston Purina Co. 


MACHINE FOR DISPENSING PREDETERMINED QUANTI- 
TIES OF MATERIAL IN LOOSE OR COMPRESSED FORM 

Quantity of powder is dispensed by mechanism 
having tubular pins separated by a gap giving 
the required volume. The gap is filled from a sup- 
ply container which slides on the pins and is fol- 
lowed by a sleeve. Patent 2,738,550 by Walter R. 
Groves, assigned to British Industrial Plastics 
Ltd., London, England. 


MULTIPLE STAPLING MACHINE 


Framework supports a work table and a verti- 
cally movable platen that carries a plurality of 
staplers. Patent 2,743,442 by Clarence J. Davies, 
assigned to National Automotive Fibres Inc. 


Process Design 


ELECTROLYTIC CUTTING OF METALS 


This method to cut metals electrolytically com- 
prises defining the area, supplying electrolyte to 
the region and creating an electrolyzing current 
through a cathodic cutting electrode and the elec- 
trolyte while establishing an auxiliary voltage in 
electrodes disposed around the area. Patent 2,739,- 
935 by George L. Kehl, and Irving Moch Jr., as- 
signed to the United States of America. 


PROCESS AND APPARATUS FOR DRYING SHEET 
MATERIAL 

Liquid adhering to the surface of a moving web 
is detached by supporting a portion of the web 
for membrane-like vibration and vibrating it with 
impinging sound waves. The droplets are carried 
away by a current of air. Patent 2,740,202 by 
Arthur A. Fowle, assigned to Ultrasonic Corp. 


METHOD FOR CONTINUOUS CASTING OF METAL 


Molten metal is poured continuously at a con- 
stant rate into one end of a mold which recipro- 
cates. Advance stroke of the mold is such that 
there is no relative motion between metal and mold. 
Patent 2,743,494 by Irving Rossi, assigned to Con- 
tinuous Metalcast Co. 
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POSITIONS AVAILABLE 


Manager of Manufacturing Engineering Automatic 
Controls. The man we are seeking has served 
in all phases of manufacturing engineering in the 
automatic controls, or closely related, industry. He 
has served his engineering and management ap- 
prenticeship through the supervision of most of 
the following work: Tooling, Machine Design, Proc- 
ess and Plant Engineering. He is a mature man 
of proven character and leadership ability. The 
man we are seeking is looking for a permanent posi- 
tion with a growing company in an expanding in- 
dustry. He likes living in a smaller community and 
would enjoy the advantages of northern Indiana. 
We are prepared to offer an attractive salary to 
the right man. Our people know of this position, 
and your reply will be held in strict confidence. If 
interested, please give full information in your first 
letter. Write: Personnel Director, Penn Controls, 
Inc., Goshen, Indiana. 


Advertising man wanted for technical products. 
Previous advertising experience not necessary but 
helpful. Must have at least two or three years of 
college with courses in engineering and technical 
subjects and like to write. If you have the quali- 
fications we have an opportunity open for you. Man 
selected will be trained in all phases of industrial 
advertising. In your letetr of application state age, 
education, positions held, and give statement of why 
you want a career in advertising. Location: well- 
known Connecticut company. Address Box 107, 
AUTOMATION, Penton Building, Cleveland 13, Ohio. 


RESULTS! 


“We have received more re- 
sponse in the form of inquiries 
from our small advertisement 
in “Automation” than we have 
from other advertisements com- 
bined during an even longer 
period of time. 


“This response is very much 
appreciated and serves to fur- 
ther compliment your fine pub- 
lication.” 


Robert H. Ganz, Manager 
GANZ BROTHERS, INC. 


A recent survey indi- 
cates that twenty-one per- 
cent of the plants rated 
$1,000,000 or over plan to 
use the services of outside 
automation specialists. 


A card in 
AUTOMATION 
pays dividends. 
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Alder, 8. M 
Magnetic Memory Controls Dis- 
tribution Conveyor, 7-69 
Alum.num, 
anodizing, 6-66 
melting, 6-66 
Ammunition boxes, 4-44 
Analog computers, 2-38; 5-108 
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Arewelding, 4-58 
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Armstrong, N. B. 
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Shop Automation, 3-37 
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Bakery, handling, 6-24, 32, 34 
Balancing, 
connecting rods, 3-61 
flywheels, 7-13 
Barnes, D. &. 
Transistor Utility Improves, 4-117 
Barrel finishing, 6-142 
Batch processing, 6-58 
Batching, 4-73 
Batteries, 2-10 
Bearings, synthetic fiber, 7-13 
Belt feeders, 7-37 
Bending, tubing, 4-58 
Bibliography, servomechanisms liter- 
ature, 4-107 
Binary, 
device, 5-116 
numbers, 2-45 
operation, 6-60 
Black, D. V. 
Bibliography of Literature on 
Servomechanisms, 4-107 
Bolz, R. W. 
Don't Ask For Miracles, 
7-27 
Braking, de motors, 6-82 
Brazing, 4-14 
Bronze, continuous casting, 
Brooks, R. W. 
How Numerical Control Works, 
2-45 
Brown, J. J. 
A Caveat on Computers, 2-33 
Brown, W. B. 
Efficient Induction Ileater, 5-57 
Buchsbaum, W. H. 
Automation Right Now, 6-46 
Buffers, 2-45 
2-42 


Bumpers, plating, 
Business, forecast, 2-10 


4-57 
machine 
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7-42 


Bus bars, 6-16 
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Cable conveyors, 6-76 
Cameras, 2-7 
Can, 
aluminum seamless, 3-14 
filling, 2-63 
Canning, 2-42 
Capacitors, 
metallized papers, 3-11 
tantalum, 3-11 
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Capital recovery factors, 3-49 
Carbon paper manufacture, 
Cards, 
control, 5-116 
punched, 2-7 
Carton, slitting, 5-117 
Casting, continuous, 7-42 
Chapin, N. 
Can, Computers Cut Your Costs, 
3-45 
Chemi-groundwood process, 
Chemical, 
handling, 2-58; 6-28 
processing, 4-130 
Chip removal, 6-21 
Chrome plating, 2-42 
Circuits, 
assembly of, 3-58; 5-34 
preferred, 7-49 
standardized, 6-11; 7-49 
tester, 6-19 
Cleaning, 7-52 
Closed-loop, systems, 7-56 
Coal handling, 6-28, 37 
Code, 
binary, 2-45 
systems, 4-36 
Coffee, dispensing machine, 6-12 
Coffman, P. A., dr. 
Controlled Feeding For 
And Dry Materials, 
Coil, 
slitting, 4-58 
stock processing, 6-77 
Coiling, 2-127 
Color evaluation instruments, 3-16 
Common language, 4-68 
Communicat.ons, 2-118 
Components, 3-118; 5-116; 6-138 
Computation, potentiometer, 2-52 
Computers, 2-38, 45; 4-12, 68, 126; 
5-120; 6-134 
analog, 5-108 
office application, 3-45 
Container, self-feeding, 7-20 
Contents, 7-3 
Continuous melting furnace, 6-65 
Continuous processing, 1-38; 6-58 
of fiberboard, 6-68 
Continuous strip processing, 
77 
Control, 5-116; 6-138; 
bulk feeders, 7-37 
business, 4-68 
chemical processes, 4-130 
computer, 2-38 
conveyor, 3-119; 5-49; 7-69 
cupola operation, 5-52 
cutoff operation, 5-48 
electric motors, 4-46 
electrical, 2-72; 4-36, 53 
electronic, 2-67; 6-46 
electropneumatic, 2-130; 5-48 
feedback systems, 2-130; 3-120; 
6-60, 77, 142 
grain feeding, 4-52 
hydraulic, 4-126 
instrument, 4-53 
load cells in weighing 
3-44 
machine, 3-37 
machine tools, 5-48 
milling, 6-60 
numerical, 2-45; 6-60 
panelboard drilling, 5-10 
photoelectric, 4-126 
plating system, 5-70 
pneumatic, 2-67; 4-53, 126 
potentiometer, 2-52 
press, 4-51 
pressure, 2-58 
process, 2-67; 6-52; 7-46 
relay systems, 4-36 
servomotor, 2-126 
signals, 4-46 
speed, 4-46 
strip processing, 3-52; 6-77 
tape, 5-26; 7-66 
temperature, 2-58 
water works, 6-46 
Controllers, 4-46 
Converters, 2-52 
analog to digital, 6-19 
Conveying, 2-42 
skip hoist, 4-73 
wiring boards, 5-34 
Conveyors, 4-58, 127 
gravity wheel, 6-50 
helicoidal screw, 7-68 
light product, 7-61 
magnetic, 2-126 
overhead, 6-25, 30, 38 
overhead cable, 6-76 
pneumatic, 6-24, 28, 34 
tiered, 6-58 
V-belt, 2-42 
Copper plating, 2-42 
Cost 


6-46 


2-58 


Liquid 
7-37 


6-46, 
7-55 


system, 


control, 2-28 
direct and indirect, 5-112 
materials handling, 5-112 


Counting, 4-51 
instruments, 6-11 
Covered rolls, 6-75 
Crystals, quartz, 4-75 
Cupola installation, 5-52 
Current limit, de motors, 6-82 
Cutoff machine, 5-48 
Cutting tools, 2-12 
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Data processing, 2-7, 118; 3-118, 45, 
120; 4-12, 16, 68, 130; 6-115, 
116; 6-142; 7-10, 11 

Data storage, 7-46 

De Carlo, C. R. 

Uses of Computers in Production, 
6-134 

Decimal, 

Design, 
electronic circuits, 5-34 
hydraulic, 7-23 
machine, 3-120 
plating systems, 5-67 
systems with actuating devices, 

5-60 
weighing system, 3-44 

Detector, 
overheat, 5-12 
tear, 6-46 

Detergent manufacture, 2-63 

Digital computers, 2-38; 7-128 

Dinsmore, R. P. 

What’s in the Record?, 4-121 

Direct costs, 5-112 

Direct current motors, 4-46 

Dispensing, 4-126 
coffee machine, 6-12 

Distribution, 6-24 
system, 7-69 

Downtime, 4-58 

Drives, V-belt, 2-130 

Dryer, air, 4-12 

Duncan, R. A. 

Electronics in Process Control, 2- 
67 
Dynamic Costing, 5-112 
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Economics, 2-28; 4-75, 118 

Editorial award, 6-11 

Electric-pneumatic transmitters, 4- 
53 


numbers, 2-45 


Electrical, 

bus bars, 6-16 

circuit tester, 6-19 

control, 2-72; 4-36 

standards, 2-9 

transmitters, 4-53 
Electrohydraulic system, 6-73 
Electron tube, 4-19 
Electronics, 

accounting, 4-130 

automation for, 5-34 

computers, 2-38 

control, 2-67; 4-36; 6-46 

in business, 7-128 

modular design, 6-12 

parts assembly, 4-22 

process control, 6-52 

rectifier, 4-46 

reliability of, 6-142 

standardization, 7-49 

transformers, 4-130 
Electropneumatic control, 5-48 
Electrostatic photography, 2-9 
Ellis, W. R. 

Automation for Electronics, 5-34 
Embossed, wiring, 5-34 
Engineers and automation, 6-41 
Engineers, professional 

considerations, 5-120 
Ensign, G. G. 

Watch Automation, 6-131 
Equations for computers, 5-108 
Escapement, 2-9 
Etched wiring, 5-34 
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Fabricating, glass insulators, 2-127 

Faulkner, W. H. 
aaa Gaging of Plastic Sheet, 

6- 

Feedback, 4-46, 52; 6-60 
control systems, 2-130 
in continuous thickness 

6-77 

Feeders, 2-9; 5-57 
hydraulic, 6-73 
magazine, 6-73 
V-belt, 2-42 

Feeding, 2-72; 4-13 
bulk materials, 7-37 
electronic components, 5-34 
electronic terminals, 3-58 
grain, 4-52 
long parts, 6-49 
screws, 4-22 
sheet metal, 3-33 

Fiberboard manufacture, 6-68 

Filling, 2-63 


gaging, 


Finishing, 4-58 
barrel, 6-142 
plating, 2-42 

Fixtures, 5-19 

Flash welders, 4-58 

Flexible shafting, 3-41 

Flow measurement, 4-53 

Flowmeter, 4-127 

Food processing, 7-61 

Forecast, 4-68 
of business, 2-10 

Forging, 6-22; 7-68 
heater, 5-57 
press, 4-11 

Foundry, 4-73; 5-52 
handling, 6-22, 27 

Frames, automobile, 

Freezing food items, 

Fuel tanks, 2-8 

Furnaces, 
are, 7-42 
continuous casting, 
continuous melting, 
normalizing, 7-10 
vacuum, 2-9 

Furniture, anodizing alumini 6-66 


Ga 

Gaging, 2-44; 6-14, 128 
radiation, 6-77 
sheet thickness, 
steel strip, 3-52 
strip width, 5-117 

Gas fired furnace, 6-65 

Gassett, G. W. 
Newsprint from Hardwoods, 2-58 

Gates, 2-45 

Gear production, 3-109 

Grain grinding, 4-52 

Graphite, dies in continuous casting 
7-42 

Gravimetric feeders, 7-37 

Gravity wheel conveyors, 

Gray, H. L., Jr. 
Use Resistance Potentiometers, 2 

52 

Grinding, 2-42 
centerless, 6-22 
grain, 4-52 
machines, 6-73 

Gunfire control, 


6-77 


6-50 


4-12 


Handling, 3-119; 
6-21, 139; 7-32 
coal, 6-28, 37 
conveying, 2-42; 

76; 7-69 
feeding, 5-117; 6-49; 7-68 
foundry, 6-28 
in gear production, 3-109 
in plating, 7-52 
in press operations, 
mechanism design, 
paper, 6-21, 32, 38 
sand, 4-73 

Hansen, L. D. 

Tape Control of Circuit Testing, 

5-26 

Hansford, V. N. 

Projectiles Welded Automatically 

2-72 

Hardy, C. L. 

Warehousing in Steel, 4-119 

Heat pump system, 7-9 

Heating. 5-57 
without fuel, 7-9 

Helicoidal screw conveyors, 7-68 

Horsepower, dc motors, 6-82 

Hosmer, R. ’ 
Automatic Transmitting Elements 

4-53 

Hotchkiss, C. 

Torque Transmission 
ble Shafts, 3-41 
Humidity measuring elements, 3-5 

Hunt, J. A. 
Automatic Actuating 


4-14, 127; 5-67 


5-49; 6-21, 


7-63 
5-60 


with Fiexi- 


Devices, 5- 


60 
Hydraulics, 2-58; 3-120; 7-23 
torque motor, 6-38 


Indexing table, 6-73 
Indirect costs, 5-112 
Induction heating, 5-57 
Information, 

handling, 4-68 

processing, 3-120 
In-process gaging, 6-128 
Inspection, 2-44; 6-14 

visual, 5-59 

X-ray. 2-63; 4-11 
Instruments, 2-58; 4-53 

control. 2-67 

counting, 6-11 

radiation gaging, 6-77 
Integrated handling, 6-21 
Inventory control, 2-118; 7-10 
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Keebler, J. C. 

Making Automobile Frames, 4-58 
Knitting machines, 6-46 
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Laplace transforms, 2-130 
Lapping, wafer, 4-75 
Lawson, Cc. . o 
Standardization of Electronics, 4- 
122 
Leaver, EB. w. 
A Caveat on Computers, 2-38 
evin, H. 8. 
i ematan Spurs the 
Office, 4-68 
Linking devices, 5-60 
Load cells, 3-7, 44 
Loading, 2-72 
Logic functions, 2-45 
Logistics. 2-118 
Loss-in-weight feeders, 


M 
Machine tools, 4-127; 5-19 
bar automutics « 4¥ 

crankshaft turnings. 5-66 

cutoff machine, 5-48 

drilling, 5-10 

for balancing, 3-61 

gaging, 6-128 

grinder, 6-73 

hydraulic, 7-23 

milling, 6-60 

milling, tape control, 3-37 
Machines, 

assembly, 2-126; 5-34; 6-12 

coffee dispensing, 6-12 

design, 3-119, 120; 7-128 

design and development, 3-62 

developed from match industry. 

5-31 

knitting, 6-46 

mounting, 7-63 

sawing, 5-12 

testing, 2-14 

wax making, 6-58 

welding, 2-72 
Macmillan, R. H. 

Control Systems Simplified, 7-55 
Magaz'ne feed, 5-34; 6-49 
Magnetic amplifier, 5-120 
Magnetic memory units, 7-69 
Magnetic, 

recording head, 3-14 

tape. 7-69 
Magnets, 2-44; 4-20 
Maintenance, 2-28 

support program, 7-10 
Management, 

automation program, 3-37 
Manufacture of, 

Air Force materiel, 2-118 

ammunition boxes, 4-44 

automobiles, 3-21 

automobile bumpers. 2-42 

automobile frames, 4-58 

automobile parts, 6-22, 41 

axle housings, 7-32 

bread, 7-61 

cams, 6-60 

camshafts, 6-22 

carbon paper, 6-46 

co'l springs. 7-68 

crankshaft forgings, 6-22 

detergent. 2-63 

electronic assemblies, 5-34 

electronics, 4-122 

fiberboird, 6-68 

flywheels. 7-13 

fuel tanks, 2-8 

gasoline. 2-67 

gears. 3-109 

magnets. 2-44 

matechbook covers, 5-31 

mercury batteries, 6-12 

motors. 6-76; 7-63 

office furniture, 6-66 

paper, 2-58 

plastic sheet, 6-77 

projectiles. 2-72 

quartz crystals. 3-62; 4-75 

refr'gerator parts, 3-33 

sparkplugs, 6-42 

springs. 4-57: 6-22 
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transistors. 5-9; 7-11 

watches. 6-131 

wax cakes, 6-58 

wiring boards, 5-34 
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handling, 2-14, 118; 4-118, 119; 
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Mazimoff, P. 
Flexibility in Automated Circuit 
Board Assembly, 3-58 


Changing 


7-37 


AUTOMATION—July 1956 


McKewen, G. E£. 
Radiation Gaging of Plastic Sheet, 
6-77 
McRainey, J. H. 

Relay Control Systems, 4-36 
Measurement, 4-53 
Measuring, 2-127; 

can filling, 2-63 

speed, 4-127 

x-ray inspection, 
Mechanisms, 5-120 

actuating devices, 5-60 
Melting, continuous furnace, 6-65 
Memory un.ts, 7-69 
Mendleson, I. 

Detergent Production Line, 2-63 
Mercury batteries, manufacture of, 

6-12 
Metallurgy, 5-120 
Metalworking survey, 2-8 
Microscope, in gaging, 6-14 
Milek, J. T. 

Bibliography of Literature on 

Servomechanisms, 4-107 
Mitham, R. 
Automatic Transmitting Elements, 
4-53 
Milling machine, 
numerical control, 

tape control, 7-66 
Milling to balance parts, 3-61 
Modular des'gn of electronics, 
Mohler, J. B. 

Automatic 

5-67 

Continuous Casting of Bronze, 7-42 
Motor, 

de, 6-82 

electric, 4-46 

generator, 4-46 

hydraulic or pneumatic, 6-38 

manufacture, 6-76; 7-63 

synchronous induction, 5-10 
Muller, D. C. 

Magnetic Memory Controls Dis- 

tribution Conveyor, 7-69 
Muli.n, W. C. 
Automatic Gaging 
Tools, 6-128 
Mulling, 4-73 
Murphy, V. R. 

DC Drive Characteristics, 6-82 

Elements of Speed Control, 4-46 
Muther, R. 

Line Production Savings, 6-133 


4-127; 5-117 


4-127 


6-60 


6-12 


Plating Installations, 


for Machine 


N 


Newsprint, 2-58 

Nickel plating, 2-42 
Numbers, 2-45 

Numerical control, 2-45; 6-60 


Oo 


Office automation, 3-45; 4-68; 7-128 
Office furniture manufacture, 6-66 
Operational equations, 5-108 
Operations research, 2-130; 3-68, 
120; 4-68, 75 
Ordnance, 2-72 
Organizing, automation 
3-37 
Overhead conveyors, 6-25, 30 


P 


Packaging, 2-10, 63, 127; 6-21 
Painted wiring, 5-34 
Painting, 3-119; 4-58 
Pallets, loading, 5-49 
Panelboard drilling, 5-10 
Paper handling, 6-21, 32, 38 
Papermaking, 2-58 
Patents, 2-10 
Perkowski, N. 
Developing a Maintenance Pro- 
gram, 2-28 
Peterson, K. W. 
Electronics for Process Control, 
6-52 
Pharmaceuticals, 4-16 
Philosophy, 3-112 
automation, 6-12 
machine tool development, 5-19 
Photocell scanning, 6-46 
Photoelectric, width control, 
Photography, 2-7 
electrostatic, 2-9 
Pickling, 4-16 
Piercing, 4-58 
Pipe, manufacture, 7-46 
Planning, 4-35 
manufacturing operations, 3-37 
Plant layout, 3-62; 6-133; 7-63 
Plastic sheet manufacturing, 6-77 
Plated wiring, 5-34 
Plating, 2-42; 4-14; 5-67; 7-52 
aluminum, 3-119 
by evaporation, 3-69 
handling, 6-25 
Pneumatic, 
actuating devices, 5-60 
assembly machines, 5-34 
control, 2-67 
controllers, 2-58 
conveying. 6-24, 28, 34 
feeding devices, 7-68 
operation, 4-36 
torque motor, 6-38 
transmitters, 4-53 


program, 


3-52 


Post-process gaging, 6-128 
Potentiometers, 2-52 
Pressed powder wiring, 5-34 
Presses, 7-32 
continuous fiberboard, 6-68 
forging, 4-11 
transfer-feed, 3-33 
Pressure measurement, 4-53 
Printed circuits, 5-34, 120 
Process control, 2-67; 4-130 
electronic, 6-52 
pulp making, 2-58 
Process, 4-53 
controllers, 4-53 
design, 3-62 
planning, 4-75 
Processing, batch 
6-58 
Processing of strip stock, 6-77 
Product design, 5-34; 6-26 
Production, 
line, 6-133 
scheduling, 6-134 
Projectile, manufacture, 2-72 
Projection welders, 4-58 
Proportioning, 4-73 
Punch presses, 4-58 
Punched cards, 2-7; 3-45; 7-13 
assembly, 5-47 
Punched tape, 2-7; 5-26 
control, 6-60 
Puutio, A. B. 
Economics of Automation, 


Q 

Quality control relay circuits, 

Quartz crystal, 4-75 
manufacture, 3-62 


and continuous 


3-26 


RK 
Radiation gaging, 6-77 
Radio, weather station, 
Railroad, 
ear identification, 4-11 
signal systems, 4-36 
Rawlings, BE. W. 
Automation. . 
Logistics, 2-118 
Recuperative hot blast system, 5-52 
Refinery, 2-67; 4-12 
Reforming, 2-67 
Regulation de motors, 6-82 
Regulator, voltage, 5-12 
Relays, 4-36 
automatic circuit testing, 5-26 
coilless, 2-8 
Remote control, 6-52 
flexible shafts, 3-41 
Remote monitoring, 4-53 
Resistance potentiometers, 2-52 
Rolls, covered, 6-75 
Russian automation, 5-13 


6-15 


Key to Air Force 


Ss 


Sand handling, 4-73 
Saunders, B. W. 
Handling Costs in Materials Han- 
dling, 4-118 
Saw, wafer, 4-75 
Sawing, fiberboard sheets, 6-68 
Scanning, photoelectric, 6-46 
Scheduling production, 6-134 
Scrap disposal, 7-63 
Screw feeding, 4-22 
Seam welders, 4-58 
Serrating, 6-49 
Servomechanisms, 
107 
Shafting, fiéxible, 3-41 
Signal systems, 4-36 
Small business and automation, 3- 
112 
Small plant automation, 5-60 
Smith, C. EB. 
Sealed Cupola Installation, 5-52 
Soldering, by induction heating, 3- 
70 


bibliography, 4- 


automatic, 5-34 
Solvent refining, 4-12 
Spark plug manufacture, 6-42 
Speed, 

adjustment, 6-82 

control, 5-10 
Springs, 4-57 
Sputtering, for gold deposits, 3-69 
Stacker, tubing, 4-58 
Stamped wiring, 5-34 
Stamping, 7-32, 63 

press, 4-51 
Standardization, 4-122 
Standardized circuits, 6-11; 
Standards, 

electrical, 2-9; 7-128 

thermometers, 3-120 
Statistics, 4-75 
Steel, 

pickling, 4-16 

strip processing, 3-52 
Storage, 6-26 
Strip stock processing, 

gaging and control, 3-52 
Survey, metalworking, 2-8 
Swartz, D. M. 

Management — Sell Automation, 

7-28 

Switches, 3-118 
Synchronization, de motors, 6-82 


7-49 


Systems, 
control, 2-130; 7-55 
relay control, 4-36 
traffic control, 4-36 


T 


Tandem operation de motors, 6-82 
Tapes, 
advantage of paper, 
control, 3-37; 
feed, 5-34 
magnetic, 7-11 
preparation, 7-66 
punched, 2-7 
Tear detector, 
Television, 4-11 
in gaging, 6-14 
transmission by wire, 3-8 
Temperature, 2-58 
measurement, 4-53 
movement, 7-11 
Testing, 2-44 
circuits, 5-34; 6-19 
computers, automatic, 3-37 
keyboard operated equipment, 7-10 
machines, 2-14 
motors, 7-63 
relay circuits, 
vacuum seal, 
Textiles, 
6-46 
Thermistors, 2-130 
Thermostat, overheat detector, 
Thickness control, strip, 3-52 
Threading, 6-49 
Time announcement, 
Timing, 4-51 
Tools, cutting, 2-12 
Torque motor, 6-38 
Toothbrush manufacture, 6-50 
Torque transmission, flexible shafts, 
3-41 
Traffic control, 
Training, 6-142; 
Transducer, 6-52 
Transfer, 
feeding, 3-33 
machines, 5-19 
mechanism, 4-127 
Transformer, electronic, 
Transient response, dec motors, 
Transistors, 3-11; 4-117; 
manufacture, 7-11 
steel mill controls, 3-52 
Transmitting elements, 4-53 
Tubes, 
electronic, 
mills, 4-58 
Turning, 6-49 


5-26 
5-26; 6-60; 7-66 


6-46 


5-26 
6-139 
knitting machine controls, 


5-12 


service, 3-11 


4-36; 
7-128 


5-16 


4-130 
6-82 
5-9; 7-128 


4-19 


U 
Ultrasonic, 2-51 
cleaning, 5-10 
Unscrambler. 2-63 
Urano, A. 8. 
Continuous Gaging in Steel 
Produces Profit, 3-52 
Automatic Controls in 
duction, 7-46 


Mills 


Pipe Pro 


v 


Vacuum, 
forming of plastic, 
furnaces, 2-9 
Varistors, 2-130 
V belt conveyors, 2-42 
Vibratory feeding, 4-12 
Visual inspection, 5-59 
Voltage regulator, 5-12 


2-10 


w 


Wafer, crystal, 4-75 
Walter, L. 

Fiberboard Manufacture, 
Ward-Leonard system, 4-46 
Warehousing. 4-119; 5-49; 6-24 
Water works controls, 6-46 
Wax molding. 6-58 
Weather ‘station, 6-15 
Web, 

inspection, 5-59 

position control, 4-126 
Weighing, 4-73; 5-117 

liquids, 2-63 

system design, 3-44 
Welding. 2-72 

flash, 4-58 

projection, 4-58 

projection and seam, 4-44 

seam, 4-58 
Width control, 

strip, 3-52 
Winding machines, 4-126 
Wire belt conveyor, 6-24, 32 
Wise, L. V. 

Planning an Automatic Plant, 

62 


6-68 


Research 
4-75 


Using Operations 
Process Planning, 


x 

X-ray, 
gaging and control, 3-52 
inspection, 2-63; 4-11, 127 
sorting, 3-64 

















DYNAMICS OF MACHINERY 


By James B. Hartman, professor of mechanical en- 
gineering, Lehigh University; 283 pages, 6 by 9 inches, 
illustrated, clothbound, published by McGraw-Hill Book 
Co. Inc., New York; available from AUTOMATION; $7.50 
postpaid. 


This text is written for advanced students and me- 
chanical engineering graduates. Emphasis is placed 
on the development of techniques for solution of dy- 
namics problems in modern high speed machinery. 
Covered are applications of principles to solve dynam- 
ics problems in automatic control systems as well as 
vibrating and rotating machine elements and engines. 
Problems are included with each chapter. 





TRANSISTOR ELECTRONICS 


By Arthur W. Lo, Richard O. Endres, Jakob Zawels, 
Fred D. Waldhauer and Chung-Chih Cheng; 521 pages, 
5% by 8% inches, illustrated, clothbound, published 
by Prentice-Hall Inc., New York; available from 
AUTOMATION; $12.00 postpaid. 


Physical concepts behind transistors are explained, 
and the principles governing transistor operation are 
discussed. Emphasis is placed on a basic understand- 
ing of the circuit aspects of transistors. This book 
is written as a reference for electronics engineers 
and advanced students. Similarities and differences 
between transistor and vacuum tube circuits are in- 
cluded with the warning that literal following of 
direct analogies may overlook unique possibilities of 
the transistor. 


eo 
OFFICE WORK AND AUTOMATION 


By Howard 8. Levin; 203 pages, 5% by 9 inches, 
illustrated, clothbound, published by John Wiley & 
Sons Inc., New York; available from AUTOMATION; 
$4.50 postpaid. 


Office work is described by the author as informa- 
tion handling involving collecting, recording, processing 
and utilizing information. Common language machines 
and their contribution to initial handling of informa- 
tion are explored; electronic computers and their effect 
on information processing are discussed; and methods 
of information use, such as operations research, are 
examined. 


Association Publications 


THE 400 AMERICAN STANDARDS 
IN THE ELECTRICAL FIELD 


Paperbound, 60 pages, 81% by 11 inches; available 


nHoOBoOnoRIOD mew books 
es 





from American Standards Association, 70 East 45 
New York 17, N. Y.; Free. 


Index and short description of each American 
Standard in the electrical engineering field are given. 
The booklet also covers International Electrotechnical 
Commission recommendations and lists projects of the 
Electrical Standards Board. General information on 
standards organizations is included as well. 


ELECTRONICS IN BUSINESS: 
A CASE STUDY IN PLANNING 


Paperbound. 139 pages, 6 by 9 inches; available 
from Controllership Foundation Inc., 2 Park Ave., 
New York 16, N. Y.; $4.00. 





Comprehensive report on the investigation, pur- 
chase, and application of electronic accounting equip- 
ment by the Port of New York Authority. It is pointed 
out that their operations are comparable in many 
ways to a medium size private company. Detailed in- 
formation is given on the Port Authority, purchase 
negotiations, equipment specifications, and personnel 
selection and training for the accounting program. 


Government Publications 


Symposium on Television Training and Training 
Research. Report PB 111647 by Joint Panel on Train- 
ing and Training Devices; 152 pages; available from 
Office of Technical Services, U. 8. Department of 
Commerce, Washington 25, D. C.; $4.00. 


Representatives of military services and universi- 
ties discuss the advantages of television in mass and 
long distance educational programs, in teaching spe- 
cific skills, and in orientation and morale building. 
Suggestions are offered on program construction, 
choice of personnel, mechanical equipment, training 
aids, economy of operation, and methods of projectien. 






A Survey of Domestic Electronic Digital Comput- 
ing Systems. Report PB 111996 by Martin H. Weik, 
Ballistic Research Laboratories, Aberdeen Proving 
Ground; 271 pages; available from Office of Techni- 
cal Services, U. 8. Department of Commerce, Wash- 
ington 25, D. C.; $4.75. 


Report of a survey of 84 systems describes each 
system and details system designs, applications and 
characteristics. Operation, reliability, precision, stor- 
age capacity, and instruction codes for different sys- 
tems are also covered. Prices and approximate deliv- 
ery times are given. Survey was compiled from ques- 
tionnaires sent to domestic manufacturers and users. 
A bibliography, list of domestic manufacturers, and 
a glossary are included. 
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